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EDITOllIAL    NOTE. 


T"N  the  present  Volume  are  included  the  details  of  all  cases 
of  malijjnant  disease  admitted  into  the  Hospital — wlietlier 
the  General  Wards  or  the  Special  Cancer  Wards— during  the 
year  1903,  together  with  a  number  of  Papers  written  by  workers 
in  the  Laboratories.  In  addition,  Papers  on  various  aspects  of 
Cancer  have  been  contributed  by  other  gentlemen  connected 
with  the  Hospital  who  are  not  directly  concerned  with  tin* 
Cancer  Department,  and  in  one  instance  by  a  gentleman 
(Dr.  D.  W.  Sutherland)  not  connected  with  the  Hospital  at 
all.  The  value  and  the  subject  of  Dr.  Sutherland's  Paper 
sutticiently  justifies  our  dej^arture  from  the  rule  not  to  admit 
to  the  "  Archives  "  work  done  elsewhere  than  at  The  Middlesex 
Hospital. 

The  Committee  wishes  to  express  its  sincere  thanks  to  the 
Weekly  Board  of  St.  George's  Hospital  for  the  cordial  manner 
in  which  they  gave  access  to  their  valuable  records  for  the 
purpose  of  collecting  the  St.  George's  Hospital  statistics  on 
Cancer.  When  it  is  recognized  that  the  investigation  of  the 
records  occupied  Dr.  Gordon  Taylor  daily  for  nearly  two 
months,  the  value  of  the  concession  becomes  apparent. 

In  conclusion,  it  is  my  pleasant  duty  to  thank  all  those  who 
have  been  associated  with  me  in  the  Laboratories  during  this 
the  first  year  of  my  tenure  of  office  as  Director.  If  I  mention 
Mr.  W.  T.  HiLLiER  in  particular,  it  is  that  he  rendered  me  the 
most  ready  help  during  the  months  immediately  succeeding  my 
election.  His  resignation  on  being  appointed  First  Assistant 
in  the  Clinical  and  Bacteriological  Laboratories  deprived  me  of 
a  most  valuable  and  most  agreeable  colleague. 

W.  S.  LAZARUS-BAELOW. 

The  Middlesex  Hospital,  London. 
July  Ut,  1904. 
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In  the  follovymg  Fages,  excepting  where  an  asterisk  (*) 

is  placed,  or  where  the  context  makes  it  clear  that  such 

is  not  the  case,  everv  diagnosis  of  malignant  disease 

has    been     made    as    the    hesult    of    microscopic 

examination. 

W.  S.  L.-B. 
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EXAMINATIONS  AND  OPERATIONS  IN 
CASES  OF  MALIGNANT  DISEASE  DURING 
THE   YEAR   1903. 

In  the  followiniy  Tables  are  ^ven  the  results  of  the  Macroscopic 
and  Microscopic  Examinations  made  in  the  Cancer  Research 
Lalxtratories  durinj^  11)08,  upon  material  obtained  from  tho 
Post-mortem  Room  and  the  Oponitini^  Theatre.  In  seven  cases 
the  same  individual  appears  in  both  lists,  having  died  in  the 
Hospital  subsequent  to  operation.  Subtracting  these  from 
the  combined  totals  of  Tables  I.  and  II.,  and  adding  the 
ten  cases  in  Table  HI.,  it  appears  that  malignant  disease  was 
recognized  in  271>  patients  during  the  year.  The  total  number 
of  admissions  into  Hospital  during  the  same  period  was  4095. 

It  may  be  repeated  here  in  respect  of  all  cases,  that  organs 
in  which  the  diagnosis  was  made  macroscopically,  but  in  which 
microscopic  examination  was  wanting,  are  distinguished  by  an 
asterisk  (*). 
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TABLE    III. 

Operation  Cases  entered  in  the  Register  of  the  Clinical 
Laboratory,  but  not  examined  in  the  Cancer  Research 
Laboratory. 


No. 

Name. 

Age. 

Site  of  growth. 

Diagnosis. 

3 

Adelina  B.    . . 

36 

Glands 

Spheroidal  cell  carcinoma 

885 

Marie  M. 

? 

Axillary  gland . . 

do. 

746 

John  B. 

50 

Upper  lip 

Squamous  cell  carcinoma 

123 

Thomas  G.    .. 

65 

Palate 

do. 

974 

Edward  T.    . . 

34 

Gland  in  parotid  region 

do. 

399 

William  B.   .. 

50 

Submaxillary  gland     . . 

do. 

686 

Kate  F. 

43 

Uterus 

do. 

529 

Henry  B. 

58 

Tissue  from  throat 

"  Probably  malignant." 

311 

Joseph  B. 

47 

Hernial  sac 

do. 

625 

Charlotte  H. 

39 

Ovarian  cyst     . . 

"Probably  myxo-sarcoma" 

Note. — The  above  cases  are  given  in  order  to  present  a  complete  list  of  all  the 
recognized  malignant  disease  in  the  Hospital  during  1903.  The^'  are  not  included 
in  any  of  the  other  lists. 
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THE  CENTRIFUGAL  SPREAD  OE  MAMMARY 
CARCINOMA  IN  THF.  PARIETES  AND  ITS 
BEARINGS  ON  OPERATIVE  TREATMl^^NT. 

By  W.  SAMPSON  HANDLEY,  M.S.,  F.E.C.S., 

SmOEON    TO   OUT-PATIENTS,    SAMARITAN    FBKK   HOSPITAL   FOR    WOMEN  ; 
BICHARD  HOLLINS   CANCER   HESEABCU    SCHOLAR   OF  THE    MIDDLESEX    HOSPITAL. 

I.— INTRODUCTION. 

In  the  following  Paper  it  is  proposed  to  consider  chiefly  from 
the  clinical  and  macroscopical  standpoint  certain  facts  in  the 
Pathology  of  Breast  Cancer  which  hardly  seem  to  have  obtained 
due  recognition.  At  the  same  time  such  modifications  in 
operative  procedure  as  are  deducible  from  the  pathological 
facts  will  be  briefly  indicated. 

The  necessity  of  scrupulously  clearing  out  from  the  axilla 
every  particle  of  its  fat,  connective  tissue,  and  glands  is  so 
generally  accepted  that  there  is  no  necessity  to  consider  this 
branch  of  the  subject.  Stiles  has  shewn  that  the  whole  breast 
must  be  removed,  and  that,  in  order  to  do  this,  the  pectoral 
fascia  and  the  costal  part  of  the  great  pectoral  muscle  must  be 
taken  away.  In  America  there  is  a  tendency  at  present  to 
extend  the  area  of  operation  upwards,  and  to  remove  the  glands 
of  the  posterior  triangle  as  a  matter  of  routine,  a  practice 
which  most  English  surgeons  regaizd  as  unnecessary. 

Altliough  the  scope  of  the  operation  has  been  thus  widened, 
recognition  still  seems  to  be  denied  (at  any  rate  in  practice)  to 
the  fact  that  the  axillary  and  supra-clavicular  glands,  and  the 
lymphatic  routes  which  lead  to  them,  are  by  no  means  the  only 
extra-mammary  structures  to  wliich  comparatively  early  exten- 
sion of  the  growth  occurs. 
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There  is  much  evidence  that  cancer  of  the  breast  spreads 
centrif uy;ally  and  by  continuity  from  its  seat  of  origin  in  a  way 
not  unlike  the  spread  of  erysipelas,  though  not  in  the  same 
plane.  The  area  of  extension  in  both  instances  is  rather 
bounded  by  two  dimensions  than  by  three,  and  tends  to  assume 
a  circular  form,  with  the  primary  focus  as  centre.  Thus, 
erysipelas  spreads  essentially  in  the  plane  of  the  skin,  and 
carcinoma  often  shews  a  tendency  to  spread  widely  in  the  plane 
of  the  parietes,  before  involving  the  internal  viscera. 

Leaving  aside  the  embolic  infection  of  the  axillary  glands, 
the  infected  area  of  the  parietes  as  the  growth  advances  might 
be  represented  roughly  by  cii'cles  of  ever  increasing  radius 
centred  on  the  primary  growth.  In  some  cases  centrifugal 
extension  may  ultimately  involve  the  greater  part  of  the  surface 
of  the  body.  It  appears  to  take  j^lace  quite  independently  of 
any  transport  of  cancer  particles  by  the  blood  or  lymph 
streams,  and  rather  proceeds  by  direct  growth  along  the  finer 
lymph  vessels. 


II.— CENTRIFUGAL  EXTENSION  IN  THE  PARIETES. 

There  are  five  layers  in  which  evidence  of  the  centrifugal 
extension  of  mammary  cancer  may  be  sought.     These  are — 

(i)  The  skin. 

(ii)  The  subcutaneous  fat. 

(iii)  The  deep  fascia, 

(iv)  The  muscles. 

(v)  The  bones. 

Since,  however,  subcutaneous  nodules  affect  both  the  skin 
and  the  subcutaneous  fat  at  the  same  time,  and  since  little 
is  known  of  cancer  in  muscle,  the  layers  to  be  considered  are 
practically  reduced  to  three — 

(i)  The  skin  and  subcutaneous  fat. 
(ii)   The  deep  fascia, 
(iii)  The  bones. 

The  secondary  deposits  in  each  of  these  layers  must  now  be 
considered  separately  with  regard  to  the  question  of  centrifugal 
spread. 
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(i)    The  Skin  and  Subcutaneous  Fat. 

It  is  almost  an  axiom  in  the  prosont  da}'  pat li<»l< »<,'>-  of 
breast  cancer  tliat  tlie  skin  is  early  infected,  and  that  cancer 
extends  along  it  in  all  <lirections  from  the  primary  growth. 
The  subcntaneous  nodnles  which  so  freqnently  appear  in  the 
ueighbi)nrhood,  and  later  involve  a  very  wide  area  round  it,  are 
often  regarded  as  conclusive  evidence  on  this  point.  Discussion 
of  this  view  may  for  the  present  be  deferred. 

Careful  observations  on  the  appearance  and  spread  of  skin- 
nodules  are  hard  to  find.  It  seems,  however,  quite  certain  that 
these  nodules  always  appear  first  in  the  immediate  neii^hbonr- 
hood  of  the  primary  growth.  They  are  very  rarely  foiuid  on 
the  scalp,  the  ui^per  arm,  or  the  abdomen  until  some  time  after 
the}'  have  made  theii*  appearance  on  the  front  of  the  chest. 

Stanley  Boyd,^  in  a  paper  on  Oijphorectomy  for  Breast 
Cancer,  gives  three  very  careful  sketches  of  the  same  case  at 
diflPerent  periods.  The  centrifugal  extension  of  the  area  in 
which  skin-nodules  occur  is  clearly  manifested.  The  growth 
was  in  the  right  breast.  At  first  about  five  subcutaneous 
nodules  were  seen  on  the  afPected  side  of  the  front  of  the  chest, 
near  the  operation  scar.  Next  a  nodule  appeared  at  the  anterior 
edge  of  the  right  latissimus  dorsi.  Later,  nodules  appeared  in 
the  right  upper  arm,  at  the  right  scapular  angle,  over  the  left 
side  of  the  front  of  the  chest,  and  in  the  skin  of  the  abdomen 
over  the  epigastric  angle.  In  a  late  stage  the  nodules  became 
so  numerous  over  the  front  of  the  abdomen  nearly  down  to  the 
pubes  that  it  was  impossible  to  chart  them. 

The  following  two  cases  from  the  records  of  The  Middlesex 
Hospital  also  illustrate  the  spread  of  subcutaneous  nodules  in 
the  region  surrounding  the  primary  growth. 

In  the  first  case  the  left  breast  i)resented  a  surface  which 
was  raised  and  ulcerated  in  part,  and  the  skin  around  was 
nodular  from  the  existence  of  numerous  subcutaneous  deposits 
of  new  gi'owth,  which  extended  over  the  front  of  the  left  half 
of  the  chest  in  its  upper  part,  and  also  over  and  about  the  right 
clavicle.      In   a   backward   direction   these   deposits  could   be 

*  "  On  Oophorectomy  in  the  Treatment  of  Cancer  of  the  lircuiit,"  Boyd. 
("  British  Medical  Journal,"  February  4tb,  1899,  p.  257.) 
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detected  nearly  to  the  posterior  axillary  fold.  The  left  shoulder 
was  covered  by  this  subcutaneous  nodulated  g-rowth,  and  was 
almost  fixed.     (P.M.  Register,  1901,  No.  59.) 

The  other  case  shewed  a  wider  distribution  of  skin  nodules, 
but  nevertheless  the  distal  portions  of  the  limbs  were  free. 
There  was  great  wasting-,  and  the  body  presented  a  remarkable 
appearance  owing  to  numerous  large  (1 — 2  inches  diameter) 
secondary  growths  in  the  skin.  These  growths  occurred  princi- 
pally on  the  front  of  the  chest  and  abdomen,  but  were  also 
present  on  the  back,  the  face,  behind  the  jaw,  the  eyelids,  and 
the  limbs.  In  the  latter  situation  it  is  especially  noted  that 
the  chief  distribution  was  on  the  parts  near  the  trunk. 

Many  of  the  nodules  on  the  chest  were  ulcerated ;  others 
were  rounded  and  projected  for  nearly  an  inch.  A  large  growth 
was  situated  over  the  sternum,  and  thence  indefinite  lines 
of  nodules  seemed  to  radiate  in  all  directions.  About  an  inch 
to  the  right  side  of  the  linea  alba,  and  parallel  to  it,  was  a 
conspicuous  line  of  nodules.  In  most  instances  the  nodules 
were  subcutaneous,  and  did  not  extend  to  the  deeper  layers  of 
the  parietes.  No  deposits  were  found  in  the  lungs.  (P.M. 
Register,  1902,  No.  52.) 

The  most  extreme  instance  of  widely  disseminated  skin- 
nodules  I  have  found  is  one  recorded  by  Rolleston.*  The 
primary  growth  was  a  small  one  in  the  lower  and  outer  part  of 
the  left  breast,  and  the  breast  was  removed,  along  with  two 
glands  in  the  left  axilla,  which  were  found  to  be  carcinomatous. 
Twenty-one  months  after  the  operation  a  small  nodule  was 
noticed  under  the  skin  over  the  right  clavicle.  Subsequently 
very  numerous  nodules  developed.  A  year  after  the  first 
recurrence  there  were  105  of  these,  together  with  a  mass  in  the 
right  mamma.  Four  months  later,  simultaneously  with  the 
administration  of  arsenic  and  thyroid  extract,  the  number  of 
nodules  had  diminished  to  78.  The  glands  in  the  axillsB  and 
groins  were  enlarged. 

The  distribution  of  the  nodules  is  illustrated  in  two  figures, 
one  shewing  the  front,  the  other  the  back  of  the  body.  The 
figures  afford  very  strong  evidence  for  centrifugal  spread,  in 

*  "  A  Case  of  Multiple  Cutaneous  Carcinomatosis  after  Carcinoma  Mainmse," 
by  H.  D.  Eolleston,  M.D.  (Clinical  Society's  Transactions,  vol.  xxxiv.,  1901, 
p.  206.) 
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tliat  the  arvis  below  the  middle  of  the  hutnems,  avd  the  lower 
limbs  below  the  upper  third  of  the  femur,  are  ent ir el ij  free  from 
nodules.  In  Dr.  Rolleston's  opinittn  the  iukIuU^s  liatl  becoino 
ilisseniiimted  by  the  blood  stream,  but  such  a  hypothesis  seeuis 
quite  inconsistent  with  the  entire  escape  of  the  distal  extremities 
of  the  body,  the  rei^'ions  where  the  eiroulati(»n  is  terminal,  and 
where  non-cancerous  embolism  at  all  events  produces  its  most 
characteristic  effects. 


FlO.   1.— DlAGHAM    SHEWING   THE    DISTRIBUTION    OF    THE    SUBCUTANEOITS 

NoDCLES  IN  Dn.  Rolleston's  Case. 

The  left  breast  was  previously  removed  for  carcinoma.  The  shaded  area  over 
the  ri),'iit  mammury  region  re[>reseiit.s  a  number  of  closely -i)acked  secondary 
growths.  The  fij,'ures  attached  to  certain  of  the  nodules  represent  tiieir  distance  in 
inches  from  the  left  nipple,  measured  by  the  shortest  route  along  the  .skin  surface. 

The  writer  is  indebted  to  Dr.  RoUeston  for  permission  to  use  this  diagram. 


It  is  true  that  there  are  numerous  nodules  in  the  scalp 
which  could  be  explained  by  embolism,  but  the  hypothesis  is 
unnecessary.  By  markin^j  the  position  of  the  most  remote 
nodules  in  Rolleston's  diagrams  on  the  skin  of  a  livin<^  subject, 
and  taking  actual  measurements  by  the  shortest  route  along 
the  skin  surface,  it  was   found   that  the   uppermost   nodule 
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i.e.,  one  on  the  scalp  in  front,  was  about  21  inches  distant  from 
the  situation  of  the  left  nipple.  The  most  remote  nodule 
downwards,  that  in  the  right  groin,  was  22  inches  from  the 
same  point.  The  nodule  furthest  to  the  right,  when  the  right 
arm  was  raised,  was  J  8  inches  from  the  left  nipple ;  that 
furthest  to  the  left,  on  the  left  arm,  was  14  inches  from  the 
left  nipple.  Many  of  the  nodules  on  the  back,  measuring 
around  the  thorax  either  to  right  or  left,  were  between  15  and 
17  inches  distant  from  the  left  nipple.  Indeed,  on  the  posterior 
aspect  of  the  trunk  the  edges  of  the  infection  circle,  serpiginous 
by  reason  of  the  irregularities  of  the  surface,  seem  clearly 
tracaable,  as  its  opposite  convexities  wrap  round  the  body  and 
tend  to  meet  towards  the  right  side  of  the  back.  The  parts  of 
the  back  most  remote  from  the  left  nipple  are  free  from 
nodules.  These  parts  are,  of  course,  the  right  scapular  and  the 
right  gluteal  regions. 

If  we  assume  that  a  small  part  of  the  primary  growth  was 
left  behind  about  two  inches  internal  to  the  left  nipple,  and 
just  below  it,  all  the  nodules  fall  just  within  an  oval  area  of 
21^  by  16  inches,  having  this  point  as  centre,  and  with  its 
long  axis  vertical.  They  have  spread  just  as  much  upwards  as 
downwards,  and  just  as  much  to  the  right  as  to  the  left. 
It  must,  however,  be  admitted  that  within  the  nodule  area  their 
distribution  is  somewhat  irregular,  as  is  evidenced  by  the  escape 
of  the  face  and  much  of  the  left  side  of  the  abdomen.  The 
point,  therefore,  upon  which  chief  stress  must  be  laid  as  an 
indication  of  centrifugal  spread  is  the  absolute  immunity  of 
the  parts  of  the  body  beyond  the  area  indicated,  i.e.,  the  distal 
portions  of  the  limbs. 

A  recent  case  at  The  Middlesex  Hospital  shewed  a  similar, 
but  less  extensive  distribution  of  subcutaneous  nodules,  with 
the  same  freedom  of  the  limbs  from  nodules.  The  distribution 
is  therefore  not  accidental  but  characteristic.  The  limbs  escape 
no  doubt  simply  because  the  patient  dies  before  the  slow 
centrifugal  spread  of  the  growth  has  time  to  extend  to  them. 

Cases  of  the  kind  just  described  have  usually  been  explained 
upon  the  assumption  that  the  carcinoma  extends  in  the  deej) 
cutaneous  plexus  of  lymphatics  at  the  junction  of  the  corium 
and  the  subcutaneous  tissue.  But  no  satisfactory  evidence  has 
yet  been  brought  forward  to  prove  that  cancer  spreads  along 
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the  skin.  Tiuleod,  tlu>  irrofjular  distribution  of  subcutunoous 
n«Mlulos  witliin  a  ro«;ular  aroa  seems  to  indicate  rather  tluit 
they  are  accidental  i>ffl«»rescences  of  «,'rowtli  which  is  really 
extruding'  in  a  deeinn-  plane.  It  may  be  that  they  are  simply 
the  index  of  continuous  spread  of  «ifrowth  in  the  deep  fascia. 

In  this  connection  it  is  worthy  of  note  that,  thou^jh  Stiles 
was  able  to  demonstrate  cancerous  lymphatics  in  the  connective 
tissue  septa  which  iniite  subcutaneous  nodules  to  the  deep 
fascia,  he  has  brouji^ht  forward  no  microscopic  evidence  of  any 
continuity  of  infe(ti«»n  nhnuj  the  skin  between  neighbourin«j 
nodules. 

The  fallacy  of  ar-^uinij^  that  because  subcutaneous  nodules 
spread  centrifujjj-ally  from  the  f^rowth,  therefore  the  <j^rowth 
necessarily  spreads  alon«if  the  skin,  may  be  illustrated  by  the 
annexed  diatrram. 


/v. 


Fig.  2. — To  shew  that  Subcutaneous  Nodules  do  not  necessarily  imi)ly  the 
extension  of  j^rowth  afonj  the  skin. 
The  diatrram  rei)resonts  a  section  of  the  parietes  at  ri;.'ht  angles  to  the  surface 
in  the  n'jjion  of  the  primary  fjrowth  P:  aa  skin,  bb  subcutaneous  fat,  c  o  deep 
fascia.  The  subcutaneous  nodules  N  N  N  may  arise  (1)  from  spread  of  tcrowth  in 
the  skin  in  the  direction  of  the  lightly-dotted  line,  a  view  jjenerally  held ; 
or  (2)  from  spread  of  jjrowth  in  the  deep  fascia,  along  the  heavy  int«rrui't*'d  line, 
with  occasional  offshoots  to  the  skin,  giving  rise  to  subcutaneous  nodules.  Though 
this  is  not  the  accepted  view,  it  is  the  correct  one  in  the  writer's  opinion. 

While  it  is  quite  possible  that  the  ^rrowth  spreads  al«>n^'  the 
skin  in  the  direction  of  the  li<^ht  dotted  line,  subcutaneous 
nodules  may  equally  well  be  explained  by  extension  <>f  the 
^'rowth  in  the  deep  fascia,  aloiif;  the  heavy  dcjtted  line,  with 
lateral  extensions  here  and  there  towards  the  skin. 

The  question  alon^  which  of  the  planes  of  the  parietes 
breast  cancer  primarilij  spreads  must  Ik*  deferred  until  infection 
of  the  deep  fascia,  and  of  the  bones,  have  been  considered. 

(ii)   The   Deep   Fascia. 

Heidenhain  and  Stiles  have  shewn  that  breast  cancer  early 
invades  the  jxjctoral  fascia,  where  it  is  found  within  the 
lymphatic  vessels  which  lie  on  its  surface. 

VOL.    III. 
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The  anatomical  definition  of  the  expression  "pectoral  fascia" 
is  the  fascia  which  covers  the  pectoralis  major  muscle.  Lying 
in  or  upon  it  is  a  lymphatic  network  or  plexus,  giving  rise 
to  large  vessels  which  run  to  the  axillary  glands.  But  the 
lymphatic  network  is  in  no  way  special  to  the  pectoral  fascia, 
nor  bounded  by  its  limits.  At  the  margins  of  the  pectoral 
fascia  the  plexiform  network  of  lymphatic  channels  is  continued 
over  the  abdomen,  the  opposite  pectoral  muscle,  the  neck,  and 
the  serratus  magnus.  In  fact,  the  lymphatic  plexus  of  the 
deep  fascia  is  found  as  a  continuous  network  all  over  the  body. 

There  is,  therefore,  no  anatomical  obstacle  to  prevent  cancer 
from  growing  along  the  meshes  of  the  deep  fascia  over  the 
whole  superficial  extent  of  the  parietes,  along  lymphatic  vessels 
which  are  indeed  too  small  to  allow  the  cells  to  be  carried  by 
the  Ij'^mph  stream,  but  which  must  yet  offer  far  less  resistance 
to  the  growth  of  cancer  along  them  than  is  successfully 
encountered  in  the  infiiltration  of  a  solid  tissue,  by  way  of 
its  far  smaller  lymph  spaces.  That  such  growth  would  often 
have  to  take  place  against  the  direction  of  the  lymph  current 
can  hardly  be  regarded  as  a  valid  objection  to  this  view, 
considering  the  low  intravascular  pressure  within  the  small 
lymphatics,  the  sluggishness  of  their  stream,  and  the  freedom 
of  their  anastomoses. 

It  may  be  objected  that,  if  cancer  of  the  breast  extended  in 
the  fascial  lymphatics  beyond  the  limits  of  the  pectoral  fascia, 
its  presence  would  have  been  detected  by  so  careful  an  observer 
as  Stiles.  It  is,  therefore,  necessary  to  emphasize  the  fact 
that  Stiles'  work  was  done  exclusively  on  mammae  excised  from 
the  living  subject  at  a  time  when  wide  removal  of  the  deep 
fascia  was  not  practised,  so  that  his  material  allowed  him  to 
trace  fascial  infection  only  within  narrow  limits.  Though 
he  could  only  speak  positively  of  the  pectoral  fascia,  neverthe- 
less, as  a  measure  of  precaution,  he  recommended  removal  also 
of  the  fascia  covering  the  serratus  magnus  and  the  upper 
digitations  of  the  obliquus  externus  abdominis. 

Even,  however,  up  to  the  present  day  many  surgeons  act  as 
though  the  fascia  covering  the  pectoralis  major  were  the  only 
area  of  the  deep  fascia  to  which  mammary  carcinoma  may 
extend,  and  aim  only  at  such  a  wide  removal  of  it  as  shall 
ensure  ablation  of  the  whole  breast  and  the  mammary  lym- 
phatics.    But  the  peripheral  lymphatics  of  the  mammary  area 
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themselves  anastomose  with  those  of  coiitij^ious  areas,  s»»  tliat 
invasion  of  the  deep  fascia  is  abnost  certainly  bounded  by 
a  st»ri»»s  of  ever-widoninj^  circles  centred  on  the  primary 
•;jr»»wth — not  by  the  limits  of  the  breast,  nor  indeed  by  any 
anatomical  boundaries.  The  practical  impoi-tance  of  such  a 
conclusion  is  obvious. 

That  cancer  does  tend  to  grow  widely  along  the  lymphatic 
plexuses,  and  to  choke  up  their  meshes,  is  a  well-known  fact, 
though  the  process  has  not  been  definitely  recognized  in  the 
deep  fascia.  "SNIien  cancer  cells  gain  entrance  to  the  pleural  or 
the  peritoneal  cavity  they  may  implant  themselves  on  the 
serous  surface,  and  give  rise  to  secondary  growths.  Aroinid 
such  secondary  growths  a  wide,  somewhat  opaque,  roughly 
circular  area  of  the  serous  membrane  can  often  be  seen.  Close 
observation  reveals  the  opacity  as  a  fine  rete  of  white  lines, 
just  visible  to  the  unaided  sight,  and  slie>vn  microscopically  to 
be  due  to  the  growth  of  cancer  along  the  meshes  of  the  sub- 
endothelial  lymphatic  plexus. 

It  is  prop<:>sed  to  publish  later  a  full  account  of  some 
observations  upon  this  subject. 

It  is  not  the  object  of  the  present  Paper  to  consider  the 
microscopical  evidence  for  the  spread  of  cancer  along  the 
fascial  lymphatic  plexus.  It  can,  however,  be  traced  to  some 
extent  macroscopically  by  the  following  method,  which  has  the 
advantage  of  rendering  visible  the  coarser  ramifications  of 
the  gro\vth  in  the  parietes  in  pieces  of  some  tliicKncss,  wliile 
the  microscope  shews  only  one  plane. 

1.  The  tissue  to  be  examined  is  fixed  for  a  lew  days  in 

equal  parts  of  commercial  formalin  and  water. 

2.  A  thin  slice,  vertical  to  the  surface,  is  cut  from  it. 

The  slice  should  not  exceed  3 — i  mm.  in  thickness, 
but  may  l)e  of  any  length.  Along  one  edge  will 
be  seen  the  skin,  below  this  the  subcutaneous  fat, 
and  the  subjacent  deep  fascia  and  muscle. 

3.  This  slice  of  tissue  is  stained  for  a  week  in  a  fluid 

consisting  of  nine  parts  of  Miiller's  fluid  to  one 
part  of  formalin. 

4.  It  is  washed  in   water  and    transferred  to  absolute 

alcohol. 

5.  When  dehydrated  it  is  transferred  to  cedar-wood  oil, 

and  may  be  preserved  in  this  medium. 

P  2 
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The  specimen  thus  obtained  should  be  examined  by  strong 
transmitted  lio^ht.  The  protophismic  tissues  are  stained  in 
various  shades  of  reddish  brown,  while  the  fat,  which  is  rendered 
translucent,  remains  practically  unstained.  Cancer  in  the  deep 
fascia  or  in  muscle  stains  a  reddish  brown,  while  normal  muscle 
stains  a  darker  brown.  The  method  is  not  suitable  for  tracing 
cancer  in  the  skin,  which  itself  is  somewhat  stained. 

Not  only  are  cancer  nodules  in  the  fat,  fascia,  or  muscle 
rendered  plainly  visible,  but  the  larger  cancerous  lymphatics 
are  seen  as  ramifying-  dark  lines.     (See  Fig.  3.) 


(iii)   The    Bones. 

During  the  thirty  years  1872 — 1901  there  have  been  at 
The  Middlesex  Hospital  329  autopsies  on  cases  of  mammary 
carcinoma.  Excluding  cases  where  the  only  bones  to  which 
cancer  had  extended  were  the  sternum  or  the  ribs,  there  were 
37  cases  in  which  the  bones  were  the  seat  of  secondary  deposits, 
or  of  spontaneous  fracture.  Including  cases  where  the  primary 
growth  had  invaded  the  sternum  or  the  ribs,  this  total  is  raised 
to  73  cases. 

The  statistics  derived  from  these  cases  do  not  afford  very 
reliable  information  as  to  the  frequency  with  which  different 
bones  are  affected  by  secondary  growths. 

Speaking  generally,  post-mortem  statistics  only  afford  trust- 
worthy evidence  of  the  frequency  of  metastases  in  those  bones 
which  are  liable  to  spontaneous  fracture.  A  complete  examina- 
tion of  the  skeleton  is  made  very  rarely  indeed,  and  as  a  rule 
the  pathologist's  attention  is  not  directed  to  more  than  the 
vertebral  column  unless  fractures  of  the  long  bones  are  present. 

Smce  the  flat  bones  may  be  extensively  cancerous  without 
breaking,  the  escape  of  the  scapula  and  the  pelvic  bones  from 
cancerous  deposit  is  almost  certainly  apparent  only.  The  flat 
bones  of  the  skull,  which  usually  come  under  notice  dm*ing  the 
examination  of  the  brain,  are  not  infrequently  found  to  be 
the  seat  of  secondary  growths,  and  it  would  therefore  be  misafe 
to  argue  that  the  scapula  and  the  os  innominatum  are  not 
similarly  liable  to  metastases. 
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Tho  cast»  of  the  lon«j  bonos  is  (liff«M*<*nt.  Wlipiiever  a  lonjjf 
bono  is  oxtonsivoly  oancorous,  tr.ictun'  of  it  is  almost  (.'I'ltaiii 
to  occur  8ix)ner  or  lator.  Not  infrequently  indeed  fractures 
occur  when  the  body  is  bein«j  actually  niovt'd  ou  the  post- 
mortem table.  If,  therefore,  no  menticm  of  certain  lonj^  IxJiies  as 
bein^  either  the  seat  of  metastases  or  fracture  is  made  in  the 
post-mortem  recoi^ds,  the  presumption  in  favour  of  their  freedom 
from  extensive  new  j^rowth  is  so  considerable  as  almost  to 
amount  to  a  certainty. 


Fio.  3.— Photograph  X  3,  with  kcy-diuKnun  att:i<;he(l,  shews  a  Into  sUiko  of 
canceroim  inN-asioii  of  the  deep  f;iscia  round  a  carcinoma  of  the  broiist.  It  represents 
a  horizontiil  flice  of  tissue  j  inch  thick  taken  from  tlic  upper  part  of  the  alxlomiiial 
wall.  The  specimen  is  viewed  by  transmitted  li^'ht.  Tiie  skin  at  this  level  was 
free  from  obvious  ^,'rowth,  thou^jh  sulx-ulaneous  no<hiles  were  j)resent  hij,'iier  up. 
Above  is  seen  the  sulwutineous  fat,  separated  from  the  rectus  muscle  by  A  A,  tlie 
anterior  layer  of  the  rectus  sheatli.  Tlie  dark  masses  marked  U  are  cjincer  nodules 
irhich  ori)(inatcd  from  :;rowth  lyinj,'  witliiu  the  vessels  of  the  fascial  lymphatic 
plexus.     Here  and  there  they  are  scndin;,'  prolonjjations  towards  the  skin. 

The  specimen  waa  stained  and  rendered  trinsluccnt  by  tho  method  described  in 
thiii  Paper.  For  the  photograph  I  am  iudebtod  to  Mr.  A.  Smith  of  tho  Samaritan 
Uospital. 


Spontane<ju8  fractures  have  been  reckoned  as  indicatinj; 
metasta.ses  at  the  jxiint  of  fracture,  whether  the  existence  of 
local  f^rowth  has  Ix'en  six-cially  mentioned  in  the  records  or  not. 
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The  following  table  shews  the  relative  frequency  of  deposits 
in  the  various  bones  of  the  skeleton  : — 


TABLE  I. — Shewing  the  Frequency  of 

Oanceeous 

Deposit  oe 

Spontaneous  Feactuee  in  329  Cases 

OF  Mammaet  Cancee 

AT  The  Middlesex  Hospital,  1872 — 1901. 

"Number  of 
Boue.                       Cases. 

Percentage 
of  Total. 

^  Sternum 

30 

9 

Eibs 

28 

8 

Bones  lying  wholly  or 
partially   within    the 
area  liable  to  subcu- 
taneous nodules. 

Clavicle  . 
Spine 

Cranial  Bones 
Scapula* 
Femur    . 

5 

12 
9 

1 
14 

1-5 
3-6 
2-7 
•3 
4-2 

Os  innominatum* 

0 

0 

Humerus 

9 

2-7 

Eadius    . 

0 

0 

Ulna       . 

0 

0 

Bones  lying  beyond  the 

Tibia      . 

It 

•3 

area    liable    to    sub-  ' 

Fibula    . 

0 

0 

cutaneous  nodules. 

Patella    . 

.    It 

•3 

Bones  of  Hand 

.     1 

•3 

,  Bones  of  Foot 

.       0 

0 

Makinof  full  allowance  for  the  fallacies  inherent  in  this 
table^  and  the  errors  of  omission  relating-  to  the  bones  not 
liable  to  spontaneous  fracture,  it  will  be  found  to  indicate 
certain  general  laws. 

(1)   The  liability  of  a  Bone  to  Cancerous  Metastasis  increases  with 
its  proximity  to  the  site  of  Primary  Growth, 

Thus,  the  sternum  and  ribs  are  affected  in  about  the  same 
number  of  cases,  and  much  more  frequently  than  any  of  the 
other  bones.  The  spine,  femur,  humerus,  and  cranial  bones 
come  next,  the  clavicle  apparently  forming  an  exception  to  the 
general  rule. 

*  This  bone,  owing  to  its  shape,  is  not  much  liable  to  spontaneous  fracture,  and 
rarely  comes  under  observation  at  an  autopsy  (see  p.  3G). 

t  Knee  ankylosed,  femur  affected  in  its  whole  length,  with  extension  of  growth 
to  patella  and  head  of  tibia  (see  p.  45). 
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(2)   T/ie  Botw^  distal  to  the  Knee  and  FAlnnr  escape  Cancerous 
invasion,  except  in  the  rarest  instances. 

Among  the  seventy-three  cases  of  bono  deposit  or  frju-ture 
there  are  one  real  and  one  apparent  exception  to  this  ruk». 
These  two  cases  will  be  dealt  with  in  detail  later  on. 

If  bone  deposits  take  their  oriofin  from  particles  lodfi^inpf  in 
the  peripheral  blood-vessels  they  can  best  be  studied  in  the 
limbs,  the  regions  which  appear  most  liable  to  embolism.  If, 
on  the  contrary,  the  view  be  accepted  that  bone  deposits  are 
incidents  in  the  centrifugal  spread  of  the  cancer  by  continuity, 
it  is  equally  in  the  limbs  that  clear  evidence  on  the  pomt  is 
likt'ly  to  be  obtained.  For  this  reas<»n  metastases  in  the  bones 
of  the  trunk  may  be  ignored,  and  attention  will  be  concentrated 
on  the  long  bones  of  the  limbs. 

(a)  Skcondary  Deposits  in  the  Femur. 

Out  of  'S29  cases  there  are  recorded  nine  in  which  one 
or  botli  femora  were  the  seat  of  definit^^  deposits,  with  or 
without  fractiu'e,  and  five  others  in  which  spontaneous  fracture 
alone  is  said  to  have  occurred.  In  twelve  of  the  fourteen  cases 
there  was  fracture  of  one  or  both  femora  ;  in  four  cases  the 
fracture  was  bilateral. 

In  every  case  where  the  deposit  was  local  or  the  fracture 
single  the  pathological  condition  was  present  in  the  upper  third 
of  the  bone,  most  often  a  little  (about  two  inches)  below  the 
base  of  the  great  trochanter. 

This  statement  is  based  on  eleven  of  the  fourteen  cases 
(see  Table  III.,  p.  oG),  and  the  apparently  exclusive  preference 
of  early  cancerous  growth  for  this  particular  part  of  the  bone 
is  a  striking  fact.  The  point  of  election  for  spontaneous 
fracture  in  breast  cancer  does  not  coincide  with  the  usual 
positi«jiJh  of  senile  fracture  of  the  femur,  wliich  is  across  the 
neck,  nor  with  the  point  of  entry  of  the  nutrient  artery. 

There  are  indications  that  the  base  of  the  great  trochanter 
is  the  usual  i)oint  of  invasion  of  the  femur,  but  that,  owing  to 
the  thickness  of  the  bone  at  this  level,  actual  fracture  generally 
occurs  rather  lower  down.  Thus  in  Case  XII  (Taijlk  III.,  p.  08) 
there    was    fracture    of    fhi*  right  femur    "through    its    upper 
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third."  The  new  growth  was  chiefly  confined  to  the  upper 
fragment^  involving  the  great  trochanter,  which  was  largely 
destroyed,  and  the  shaft  just  below. 

Again,  in  Case  YII,  at  the  junction  of  the  shaft  with  the  great 
trochanter,  there  was  a  mass  of  cancer  the  size  of  a  man's  fist. 
The  bone  was  fractured. 

The  right  femur  in  Case  XI  afforded  similar  evidence. 
There  was  new  growth  over  the  great  trochanter,  and  again 
about  3^  inches  below  this. 

Even  in  cases  where  the  infiltration  of  the  femur  is  very 
extensive,  or  has  extended  along  its  whole  length,  the  indications 
that  the  bone  was  originally  attacked  near  the  upper  end  are 
often  quite  clear.  Thus  in  Case  XTII  the  right  femur  was  infil- 
trated in  its  upper  two  thirds,  the  lower  third  having  escaped. 
In  Case  III  the  right  femur  was  distorted  and  in  great  part 
rejjlaced  by  growth,  and  only  in  its  lower  third  was  the  outline 
of  the  bone  traceable. 

It  appears  then  from  this  list  that  secondary  cancerous 
deposit  in  the  femur  always  commences  in  the  upper  third,  and 
never  in  the  distal  portion  of  the  bone.  There  is  strong  evidence 
that  the  great  trochanter  is  the  point  of  first  invasion. 


(h)  Secondary  Deposits  in  the  Humerus. 

Of  the  329  cases  with  which  this  Paper  deals  there  were 
six  in  which  one  or  both  humeri  were  the  seat  of  deposits. 
In  five  of  these  cases  attention  was  directed  to  the  bone 
by  the  presence  of  fracture.  In  four  other  cases  there 
was  fracture  without  any  definite  proof  of  the  presence  of 
growth,  making  ten  in  all.  In  two  of  these  ten  cases  the 
fracture  was  bilateral  (see  Table  IV.,  p.  59). 

Of  the  eight  separate  bones  in  which  fracture  occnrred,  and 
in  which  the  exact  site  of  the  break  is  recorded,  it  was  found 
just  at  the  middle  of  the  bone  in  four  instances,  and  through 
the  lower  third  in  the  remaining  four.  Fractm-e  therefore 
always  occurs  within  the  limits  of  the  lower  half  of  the  bone, 
and  the  seat  of  election  is  the  mid-point  of  the  bone  at  the 
Deltoid  insertion. 
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Cancerous  deposit  in  tlie  luiinerus  is  much  more  frequent 
than  woukl  appear  from  post-n)ortem  records. 

Snow*  records  ei«iflit  cases  of  microscopical  infiltration  of  the 
bono  in  an  unselected  series  of  twelve  cases  of  cancer  of  the 
breast  examined  by  him.  The  same  observor  has  directed 
attention  to  a  thickeninj^f  of  the  upper  epiphysial  end  of  the 
liumerus,  sometimes  to  be  felt  on  the  side  of  ihe  primary 
growth,  which  he  rej^ards  as  cancerous. 

A  cancerous  humerus  seems  to  be  less  liable  to  spontiuu'ous 
fracture  than  the  femur,  partly  because  it  carries  less  weight, 
partly,  no  d«)ul)t,  because  it  is  often  supported  by  a  firm  cedcma 
of  the  arm,  and  is  also  bound  to  the  sidi'  by  contraction  (»f  the 
axillary  growth.  Hence  post-mortem  statistics  probably  under- 
estimate the  fr<'(|urncy  of  deposit  in  the  humerus,  especially  as 
the  humerus  is  liable  to  a  lisk  not  shared  by  the  femur,  viz., 
direct  invasion  by  a  mass  of  axillary  growth. 

The  evidence  goes  to  shew,  however,  that  as  a  rule  it  is  not 
direct  extension  of  the  axillary  growth  that  leads  to  spontaneous 
fracture.  Apparently  the  humenis  is  tisually  invaded  at  its  mid- 
point— th^  Deltoid  insertion — from  ivhich  point  the  growth  spreads 
both  upwards  and  downwards  along  tJie  medullary  canal.  The 
relative  thinness  of  the  lower  half  of  the  bone,  and  the  smaller 
amount  of  protection  it  receives,  account  sufficiently  for  the 
incidence  of  spontaneous  fractures  on  this  portion  of  the  bone. 

(c)  Secondary  Deposits  in  Long  Bones  of  the  Limbs  othek 

THAN  THE  HuMERUS  AND  FeMUR. 

These  may  be  very  briefly  dismissed.  In  one  case  the  scapula 
was  involved  ;  in  another  case  the  head  of  the  tibia  was  invaded 
by  extension  from  advanced  growth  of  the  femur,  apparently 
by  way  of  an  ankyjosed  knee-j<nnt.  In  another  case  there  were 
spontaneous  fractures  of  three  metacarpal  bones.  Both  these 
latter  cases  will  be  referred  to  again. 

The  absence  of  records  of  spontaneous  fracture  in  the  distal 
bones  shews  that  their  escape  from  cancerous  invasion  is  real 
and  not  merely  apparent. 

♦  "The  lonidioiu  Marrow  Leaioiis  in  Mmuiimry  Carcinoma,"  Snow.  ("  Hritihh 
Medical  Journal,"  March  12tb,  1802,  i>.  548.) 


42  THE  CENTEIFUGAL  SPREAD  OF 

The  Pathogenesis  of  Bone  Metastases. 

There  is  a  consensus  of  opinion  that  bone  metastases  in 
carcinoma  mammse,  and  in  carcinoma  generally,  are  due  to 
transference  of  particles  of  the  primary  growth  by  way  of  the 
blood  stream. 

A  consideration  of  the  evidence  seems  to  shew  that  the 
conclusion  is  an  erroneous  one,  and  that,  like  subcutaneous 
nodules,  bone  deposits  are  secondary  results  of  far-extending 
growth  of  cancer  along  the  deep  fascial  lymphatic  plexus. 
Whether  the  same  holds  good  for  cancer  of  other  regions  than 
the  breast  is  not  now  the  subject  of  discussion. 

These  two  hypotheses  may  now  be  considered  separately. 

A.  Are  hone  metastases  due  to  hlood-infection  ? 

(a)  There  is  one  fact  with  reference  to  secondary  growths  of 
the  femur  and  humerus  which  seems  at  fii'st  sight  strongly  to 
suofofest  their  origin  from  emboli  carried  along-  the  blood-vessels. 
Bone  deposits  in  an  early  stage  involve  the  upper  third  of  the 
femur,  but  the  lower  half  of  the  humerus.  They  thus  occur 
mostly  in  that  district  of  the  bone  towards  which  the  nutrient 
artery  of  the  shaft  is  directed. 

More  closely  examined,  this  contention  loses  much  of  its 
force.  The  seat  of  election  for  cancer  of  the  femur  is  the  great 
trochanter  ;  of  the  humerus,  it  is  at  the  Deltoid  insertion.  One 
would  rather  imagine,  if  the  process  were  embolic,  that  the  seat 
of  election  in  the  femur  should  be  in  the  neck,  near  the  epiphy- 
sial line,  and  not  at  a  point  distinctly  lower  down.  Again,  in 
the  humerus,  where  the  nutrient  artery  enters  below  the  mid- 
point of  the  bone,  the  line  at  which  fracture  is  most  often 
found — the  Deltoid  insei-tion — lies  above  the  nutrient  foramen 
and  not  below  it,  as  would  be  required  on  the  embolic  view. 

(b)  If  bone  deposits  are  disseminated  by  the  blood  stream  it 
seems  reasonable  to  argue  that  the  cases  in  which  they  occur 
should  shew  pulmonary  metastases  with  especial  frequency. 

As  a  matter  of  fact  deposits  in  the  lungs  were  only  present 
in  24  per  cent,  of  the  37  cases  shewing  extensive  bone  deposits 
or  spontaneous  fractures,  while  pulmonary  metastases  are 
recorded  in  26  per  cent,  of  the  entire  series  of  329  cases.     On 
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the  other  hand,  deposits  in  the  liver  were  present  in  1()  per  cent, 
of  the  cases  she\vin'j  bone  cancer,  while  they  occur  in  only 
42  per  cent,  of  all  cases. 

These  figures  on  the  whole  offer  no  sujjport  to  the  current 
theory  that  bone  metastases  are  produced  by  way  of  the  blood. 
For  there  is  no  marked  difference  in  the  incidence  of  visceral 
metastases  between  the  cases  which  shew  bone  deposits  and  the 
cases  in  wliic'i  they  are  absent. 

It  is  true  that  M.  B.  Schmidt*  has  recently  shewn  how 
occasionally  small  cancerous  emboli  lodged  in  the  lungs  may 
grow  along  the  capillaries  and  small  pulmonary  veins,  and  may 
thus  give  rise  to  systemic  embolism  without  producing  any 
macroscopic  changes  in  the  lung.  But  these  cases  must  be 
somewhat  exceptional,  and  cannot  entirely  invalidate  the 
preceding  argument. 

(c)  But  the  weightiest  argimient  against  blood  infection  as 
a  cause  of  bone  deposits  lies  in  the  entire  escape  from  metastases 
of  the  tibia  and  fibula,  the  radius  and  ulna,  the  bones  of  the 
hand  and  foot.  These  bones  are  just  as  Uable  to  embolism  as 
the  fenmr  or  the  humerus — probably  more  so,  on  account  of 
their  greater  nearness  to  the  periphery  of  the  circulation — and 
yet  metastases  in  them  are  of  the  rarest  occurrence. 

B.  Are  hone  metastases  a  secondary  result  of  centrifugal  growth 
along  tJie  deep  fascial  lymphatic  plexus  ? 

The  fact  that  the  bones  nearest  the  primary  growth  are 
more  frequently,  and  those  fai-thest  from  it  most  larely,  the 
seat  of  metastases,  might  seem  at  first  sight  to  suggest  that 
there  is  actual  continuity  of  growth  along  the  skeleton  from 
th«'  primary  cancer  outwards  to  the  distal  extremities.  But 
the  breaking  up  of  the  skeleton  into  distinct  segments  separated 
by  joints  makes  such  a  hypothesis  untena])le.  And  evidence 
has  already  been  adduced  that  the  centrifugal  spread  of  breast 
cancer  takes  place  primarily  along  the  deep  fascia.  As  in  the 
case  of  subcutaneous  nodules,  the  irregular  incidence  of  bone 
metastases  witliin  a  definite  area  marks  them  as  casual  secondary 
results  of  the  fascial  infection.  Such  a  view  accounts  satis- 
factorily for  the  progressively  increasing  immunity  of  the  more 
distal  bones. 

•  M.  B.  Schmidt,  "  Die  Vfrbreitungswexe  dcr  Karziuome,"  \>.  53  (Jciia,  1903). 
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Since  there  is  no  suggestion  that  the  growth  spreads 
primarily  along  the  skeleton  by  continuity,  it  is  not  to  be 
expected  necessarily  that  growth  will  always  begin  at  the 
proximal  end  of  each  bone  and  extend  along  it  to  the  distal 
end.  Indeed,  a  moment's  reflection  convinces  one  that  such 
an  event  is  most  unlikely.  For  if  the  humerus  and  femur  are 
invaded  from  the  lymphatic  plexus  of  the  deep  fascia,  the  first 
attach  should  he  directed  on  that  foint  at  which  the  hone  lies  nearest 
to  the  deep  fascial  lymphatics,  and  therefore  on  that  point  at  which 
the  hone  comes  nearest  to  the  cutaneous  surface.  Moreover,  in 
the  case  where  a  bone  is  provided  with  two  or  more  subcutaneous 
areas,  the  seat  of  first  attack,  according  to  the  view  of  centri- 
fugal spread,  must  be  that  area  which  is  nearest  to  the  trunk. 
Thus,  on  the  hypothesis  we  are  discussing,  the  point  of  invasion 
of  the  femur  should  be,  and  in  point  of  fact  is,  the  base  of  the 
great  trochanter  and  the  adjoining  part  of  the  linea  aspera. 
The  point  of  invasion  of  the  humerus  should  be,  and  actually  is, 
relatively  much  lower  down,  at  the  Deltoid  insertion,  since  the 
whole  of  the  upper  half  of  the  humerus  is  well  clothed  by 
muscles. 

Centrifugal  extension,  therefore,  explains  the  peculiar  seats 
of  election  of  spontaneous  fractures  of  the  humerus  and  femur 
in  a  far  more  satisfactory  manner  than  embolic  infection  by 
way  of  the  blood  stream. 

There  is  no  need  to  insist  further  on  the  explanation  it 
affords  of  the  immunity  of  the  bones  distal  to  the  knee  and  to  the 
elbow.  These  bones  escape  simply  because  the  patient  dies 
almost  invariably  before  growth  has  spread  along  the  deep 
fascia  far  enough  to  reach  them. 


Coincidence  of  the  Areas  liable  to  Bone   Metastases 
and  to  Subcutaneous  Nodules. 

It  will  not  have  escaped  notice  that  hone  deposits  only  occur 
in  hones  which  lie  partially  or  ivholly  within  the  area  liahle  to 
subcutaneous  nodules. 

Among  the  seventy-three  cases  of  bone  deposit  or  fracture 
with  which  this  Paper  deals,  there  are  two  which  offer  apparent 
exceptions  to  this  rule. 
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(1)  Tn  Ciiso  TIT.,  Table  ITT.,  tlioro  wore  bono  deposits  in  tho 
left  humerus,  both  femora,  the  ri^^ht  tibia,  and  the  ri«i;lit  ])atelhi. 
Tlie  riijflit  femur  was  infiltrated  in  its  whole  len«;th.  77/c  riyht 
knee-joint  was  ankylosed,  and  there  was  y;rowth  at  the  back  of 
the  patella  and  in  the  head  of  the  tibia.  There  was  osteo- 
arthritis of  the  left  knee-ji>int. 

Owing  to  the  osteo-arthritic  ankylosis  of  the  knee-joint  the 
tibia  and  patella  were  practically  continuous  with  the  femur. 
So  far,  therefore,  from  weakening  the  evidence  for  centrifui^al 
spread,  this  case  strengthens  it. 

(2)  In  Case  TV.,  Table  ITT.,  the  body  presented  a  deformed 
appearance,  the  limbs  being  much  distorted  and  the  spine 
curved.  Both  humeri  were  fractured,  the  left  at  the  mid-shaft 
and  the  right  at  the  lower  third.  The  left  clavicle  and  the  left 
femur  were  fractured,  the  latter  two  inches  below  the  great 
trochanter.  All  these  fractures  had  united.  The  third,  fourth, 
and  fifth  right  metacarpals  shewed  un-united  fracture. 

This  case  forms  the  only  real  exception  to  the  rule  just 
stated.  It  is  quite  conceivable  that  in  rare  cases  the  patient 
may  survive  until  centrifugal  extension  has  involved  every  bone 
in  the  body,  and  this  case  seems  to  be  an  approximation  to 
that  condition.  It  is  worthy  of  note  that  the  patient  had 
considerable  powers  of  resistance  and  repair,  as  is  shewn  by 
the  fact  that  all  the  proximate  fractures  had  united.  On  the 
other  hand  the  distal  fractures,  though  they  occurred  in  bones 
in  which  quick  repair  is  usual,  were  un-united.  On  the  centri- 
fugal hypothesis  this  non-union  of  the  metacarpal  fractures  is 
easily  understood,  because  the  growth  could  only  have  reached 
them  at  a  very  late  stage  of  the  disease.  A  close  perusal  of 
these  cases  shews  that  with  this  single  exception  (which  is  not 
in  itself  conclusive)  the  rule  enunciated  at  the  beginning  of 
this  paragraph  is  an  absolute  one.  Metastases  do  not  occur  in 
hones  lying  entirely  outside  the  area  liable  to  subcutaneous  nodides. 
Nevertheless  it  is  not  quite  true  that  the  areas  of  subcutaneous 
nodules  and  of  bone  metastases  absolutt'ly  coincide.  Whenever 
a  long  bone  such  as  the  femur  is  invaded,  the  growth  spreads 
rapidly  along  the  medullary  canal,  and  soon  involves  the 
whole  length  of  the  bone.  Hence  the  only  areas  free  from 
bone  invasion  are  the  parts  distal  to  the  knee  and  to  the 
elbow. 
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The  fact  that  bone  metastases  do  not  occur  in  bones  lying 
outside  the  area  liable  to  subcutaneous  nodules  may  be 
emphasized  by  comparing  an  extreme  instance  of  each  con- 
dition : — 


Bone  Deposits. 

Plaster-cast  No.  673,  St.  Tho- 
mas's Hospital  Museum. — The 
body  of  a  woman  who  died  from 
scirrhus  of  the  right  breast. 
The  skeleton  has  undergone  great 
distortion.  The  sternum  and 
ribs  have  sunk  until  the  former 
almost  appears  to  touch  the  ver- 
tebral column,  the  whole  thorax 
being  flattened  out  transversely. 
The  pelvis  exhibits  a  precisely 
similar  modification.  The  right 
humerus  and  both  femora  have 
undergone  fracture.  Eight  hu- 
merus fractured  near  Deltoid 
insertion,  right  femur  just  below 
the  middle,  left  femur  higher  up. 
(See  Fig.  5,  Avhich  is  a  photo- 
graph taken  from  the  cast  of 
this  case.) 


Subcutaneous  Nodules. 

Dr.  Rolleston's  Case,  Clinical 
Society's  Transactions,  1901,  p. 
206. — Cancer  of  left  breast. 
Subcutaneous  nodules  distri- 
buted irregularly  over  the  whole 
surface  of  the  body  except  the 
distal  portions  of  the  limbs.  The 
nodules  extend  down  the  left 
arm  below  its  mid-point,  down 
the  right  arm  to  the  level  of  the 
anterior  axillary  fold.  They 
have  extended  to  both  groins, 
reaching  on  the  right  side  a 
hand's  breadth  below  Poupart's 
ligament.  Fracture  of  the  left 
femur  occurred  in  a  late  stage 
of  the  case.     (See  Fig.  1,  p.  31.) 


The  diagrams  on  p.  47  indicate  the  areas  liable  to  subcu- 
taneous nodules  and  to  bone  metastases  respectively. 

The  existence  of  a  relationship  between  bone  deposits  and 
subcutaneous  nodules  is  further  brought  out  b}'  their  frequent 
association  in  the  same  case.  Subcutaneous  nodules  were 
present  in  22  per  cent,  of  the  whole  series  of  329  cases,  while 
they  occurred  in  27  per  cent,  of  the  73  cases  with  bone  deposits, 
and  in  no  fewer  than  40  per  cent,  of  the  20  cases  which  shewed 
extensive  bone  deposits,  as  indicated  by  metastases  or  fractures 
in  the  femur  or  the  cranial  bones. 


In  the  ]3receding  pages  a  considerable  weight  of  evidence 
has  been  brought  forward  to  shew  that  both  subcutaneous 
nodules  and  bone  metastases  result  from  far-reachine*  centri- 
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fuijal  p^rovth  of  cancer  in  tlio  pariotes,  but  the  questi<Mi  in 
which  hiyor  of  tho  parioti's;  cancer  primarily  spreads  still  remains 
to  be  settled. 


Fio.  4.— Diagrams  shewing  the  Maximal  Distribution  Areas  of  Subcutaneous 
Nodules  and  of  Metastases  in  Bone  in  Cases  of  Mammary  Carcinoma.  The  black 
area  in  A  is  the  area  liable  to  Subcutaneous  Nodules,  that  in  IJ  is  the  area  within 
which  Bone  Metasta.ses  occur. 


l-'iu.  o. — l'liolo>(ra|.li  ol  riii!.lcr  iliMJel,  No.  «;7.J,  Si.  Tlioiiiu!.'.-.  il..-|>ilal  .Mu.-euin, 
by  kind  i>erniission  of  Mr.  Shattock.  —The  body  of  a  woman  who  died  of  Scirrhus  of 
the  lli^'ht  Breif^t.  The  figure  i.s  inserted  to  illustrate  the  inimnnity  of  the  bones 
distal  to  the  knee  and  elbow,  even  in  an  advanced  staije  of  Secondary  Bone  Cancer. 

Is  it  possible  from  clinical  evidence  definitely  to  decide 
whether  centrifuj^al  {ijrowth  takes  place  along  the  skin  and 
subcutaneous  tissue  or  along  the  deep  fascia? 
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The  problem  is  one  of  immense  importance  for  the  future 
operative  treatment  of  cancer  of  the  breast.  Removal  of  the 
skin  has  reached  already  its  furthest  possible  limits,  and  it  is 
therefore  not  surprising-  if  surgeons  who  hold  that  cancer 
spreads  along  the  skin  believe  that  no  great  improvement  upon 
present  results  is  likely  to  be  attained.  Thus  Halsted,  who 
invariably  removes  so  much  skin  that  he  is  unable  to  sew  up 
the  wound,  says :  "  When  operating  for  cancer  of  the  breast 
we  cannot  be  responsible  for  undiscoverable  metastases  in  the 
skin.  For  the  principal  growth,  the  axilla,  the  pectoral  muscles, 
and  the  supra-clavicular  region — in  other  words,  for  the  scar 
in  its  fullest  sense — we  should  hold  ourselves  responsible,  but 
for  the  eradication  of  the  so-called  lenticular  and  apparently 
discrete  metastases  of  the  skin  we  have  no  guide.  One  might 
literally  flay  the  patient's  chest  and  side,  only  to  find,  weeks  or 
months  later,  one  or  more  cancer  nodules  in  the  skin  of  the 
neck,  or  the  back,  or  abdomen." 

Cheyne,"^  too,  says  :  "  I  think  that  we  may  now  form  a  fairly 
final  judgment  with  regard  to  the  treatment  of  cancer  of  the 
breast  by  operation." 

But  if  the  accepted  theory  of  the  spread  of  cancer  is  wrong — 
if  breast  cancer  instead  of  spreading  along  the  skin  spreads 
along  the  deep  fascia,  and  only  here  and  there  blossoms  out- 
wards into  skin  nodules — the  results  of  operation  are  certainly 
capable  of  improvement,  for  it  is  possible  to  remove  the  deep 
fascia  over  a  wider  area  than  has  ever  yet  been  practised. 

In  my  opinion  a  most  important  indication  in  this  direction 
is  afforded  by  a  comparison  of  the  operative  methods  and 
results  of  Cheyne  and  Halsted,  who  may  be  regarded  as  among 
the  protagonists  of  breast  surgery  (m  this  and  the  other  side  of 
the  Atlantic. 

Both  operators  practise  a  wide  removal  of  skin ;  but  whereas 
Cheyne  generally  succeeds  in  sewing  up  the  wound,  Halsted  has 
usually  to  resort  to  skin  grafting.  It  may  be  assumed  there- 
fore that  the  American  surgeon  removes  rather  more  skin  than 
does  his  English  colleague. 

On  the  other  hand,  Cheyne  lays  special  stress  on  the  under- 
mining of  the  skin  all  round  the  incision.  He  says :  "  .  .  .  . 
the  skin  incisions  when  made  should  not  go  straight  down  to 
*  "  Lancet,"  March  12th,  1904. 
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the  muscle.  After  the  skin  incisions  have  been  mapped  out, 
tlio  skin  antl  just  sufficient  fat  to  cnaldc  it  to  retain  its  vitality 
should  Ix'  dissected  up,  and  the  muscular  hbres  should  not  bo 
exposed  till  just  below  tlie  clavicle  above,  beyond  the  middle 
line  in  front,  over  the  rej^ion  of  the  abdominal  muscles  below, 
and  over  the  ed<je  of  the  latissimus  behind." 

Halsted,  on  the  contrary,  nowhere  refers  to  the  undermining 
of  the  skin  so  as  to  secure  removal  of  an  area  of  deep  fascia 
wider  than  that  of  the  skin  removed.  His  skin  incisions  "  are 
carried  at  once  and  everywhere  through  the  fat."  Then  in 
removing  the  breast:  "the  whole  mass,  skin,  breast,  areolar 
tissue  and  fat,  circumscnhcd  hy  the  origina}  skin  incision  (italics 
not  in  the  original),  is  raised  up  with  some  force,  to  put  the 
submuscular  fascia  on  the  stretch  as  it  is  stripped  from  the 
thorax  close  to  the  ribs  and  pectoralis  minor." 

The  differences  in  other  respects  between  the  two  operators 
are  unim{K>rtant  for  my  present  purpose.  What  I  would  lay 
stress  ujx>n  is  that  while  Halsted  removes  more  skin  than 
Che}Tie,  Cheyne  carries  out  a  far  freer  ablation  of  the  deep 
fascia  than  Halsted. 

A  study  of  the  results  of  the  two  operators  with  regard  to 
local  recurrence  should  therefore  give  valuable  indications. 
If  cancer  spreads  centrifugally  along  the  skin,  Cheyne's  wide 
removal  of  the  deep  fascia  is  evidently  a  vain  precaution,  and 
Halsted's  extensive  removal  of  skin  is  correct.  If,  on  the  con- 
trary, cancer  spreads  along  the  deep  fascia  and  only  secondarily 
invades  the  skin,  Halsted's  free  removal  of  skin  will  be  invalid- 
ated by  his  failure  to  remove  the  more  widely  infected  deep 
fascia  around  his  wound. 

The  records  of  local  recurrence  in  the  two  sets  of  cases  will 
Ik?  f(mnd  summarized  in  the  table  on  the  following  page. 

This  table  shews  that  the  practice  of  removing  a  very  wide 
area  of  deep  fascia  and  a  less  wide  area  of  skin  gives  better 
results  than  the  removal  of  less  fascia  and  more  skin. 

Taking  skin  recurrences  only,  Halsted  gets  Ki  per  cent,  and 
Cheyne  6*5  per  cent.  If  the  latter's  three  cases  of  local 
recurrence  of  unkmjwn  |K»siti<tn  be  all  counte<l  as  skin  recur- 
rences his  i>ercentage  is  raised  to  11  per  cent.,  but  even  then 
the  difference  is  still  one  in  favour  of  the  operation  with  wide 
removal  of  deep  fascia. 
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We  arrive  then  iit  tlie  aiiomalous  result  that  the  operator  who 
removes  the  smaller  area  of  skin  yet  has  a  lower  percentage  ofskin- 
recitrnncfs,  a  result  wliich  ^oes  far  to  prove  that  breast-cancer 
does  not  spread  priniarilv  in  the  skin,  but  simply  here  and  there 
extends  to  it  from  the  deep  fascia. 

In  the  next  place  these  conclusions  are  stren£>1^hened  by  a 
study  of  the  site  of  the  skin  recurrences.  Cheyne  mentions  tlie 
site  of  recurrence  in  two  cases.  In  one  of  these  a  skin  nodule 
devek^ped  near  the  an«,'le  of  the  scapula,  in  the  oth^-r  at  ihe 
edge  of  the  latissimus  dorsi.  In  four  of  Halsted's  cases  the 
recurrence  was  at  the  outer,  or  lower  and  outer,  side  of  the  scar, 
and  in  one  over  the  opposite  breast. 

Thus,  althou<i;h  Che>nie  removes  less  skin  than  Halsted,  yet 
his  skin  recurrences  are  situated  further  away  from  the  site  of 
primary  growth. 

And  finally,  a  «j^lance  at  Halsted's  sketch  of  the  parts 
removed  by  his  operation  shews  that  his  removal  of  the  deep 
fascia  is  at  its  minimum  along  the  inner,  and  along  the  lower 
and  outer  sides  of  the  breast,  situations  at  which  skin  nodules 
developed  in  at  least  five  of  his  eight  cases. 


Conclusions. 

(1)  The  study  of  secondary  growths  in  the  skin  and  sub- 
cutaneous fat,  and  in  the  bones,  affords  clear  evidence  of  a  slowly 
progre88ive,centrifugal,4uasi-8erpiginous  spread  of  breast-cancer 
in  the  parietes  in  continuity  with  the  [u-imary  growth,  and 
independent  of  the  flow  of  lymph  or  blood. 

(2)  The  scattered  and  isolated  character  of  the  deposits  in 
the  skin  and  bones  indicates  that  it  is  not  along  these  layers 
that  the  growth  primarily  spreads. 

(3)  A  study  of  the  results  of  operation  where  (a)  much  skin 
and  fascia,  {b)  less  skin  and  more  fascia  are  removed,  strongly 
suggr'sts  that  parietal  extension  does  not  take  place  primarily 
along  the  skin,  but  along  the  deep  fascia,  with  secondary  lateral 
off-shoots  (a)  towards  the  surface,  as  subcutaneous  nodules, 
(6)  towards  the  deeper  tissues^  as  bone  (or  muscle)  deposits. 

E  2 
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III.— MODIFICATIONS  IN  OPERATIVE  PROCEDURE 
SUGGESTED  BY  THE  PRECEDING  CONSIDERA- 
TIONS. 

(i)  Removal  of  Skin. 

Wide  removal  of  the  skin  is  necessary,  owing  to  the  vertical 
extension  to  it,  after  a  time,  of  the  growth  which  is  spreading 
in  the  deep  fascia ;  but  removal  of  such  an  extent  as  interferes 
with  subsequent  approximation  of  the  edges  of  the  wound 
seems  to  be  unnecessary,  save  in  exceptional  cases. 

If  after  the  primary  operation  skin  nodules  appear  in  the 
neighbourhood,  their  significance  depends  on  whether  they  lie 
within  the  area,  from  beneath  which  the  deep  fascia  has  been 
excised  or  outside  it. 

In  the  former  case  they  are  to  be  regarded  merely  as  local 
deposits — "  efflorescences  " — whose  roots  have  been  already 
removed,  though  at  the  time  of  the  operation  they  themselves 
were  too  small  to  be  detected.  Such  nodules  can,  therefore,  be 
excised  with  every  prospect  that  recurrence  in  the  neighbouring 
skin  will  not  take  place. 

On  the  other  hand,  subcutaneous  nodules  appearing  in  an 
area  where  the  deep  fascia  is  still  intact  indicate  wide  extension 
of  the  growth  in  the  latter  layer.  If  they  extend  far  from  the 
original  primary  growth  the  case  must  probably  be  regarded  as 
hopeless,  owing  to  the  large  area  of  fascia  involved. 

(ii)  Removal  of  the  Deep  Fascia. 

It  has  been  explained  that  the  invasion  of  the  fascial 
lymphatic  plexus  is  in  no  way  limited  by  the  boundaries  of  the 
pectoral  fascia.  The  aim  should,  therefore,  be  to  remove  as  ividely 
as  is  practicable  a  circular  area  of  deep  fascia  with  its  centre  at 
the  primary  growth,  remembering,  however,  that  growth  extends 
in  the  fascia  rather  more  readily  in  a  vertical  than  a  horizontal 
direction. 


Patient 

Patient- 

No.  1. 

No.  2. 

Avera^'c. 

4  in. 

5  in. 

4.i  in. 

5  in. 

Gk  in. 

5J  in. 

3i  in. 

4.i  in. 

4  in. 
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The  use  of  the  expression  "  roinoviil  of  the  pectoral  fascia  " 
instead  of  "  removal  of  as  wide  an  area  as  possible  <.)f  the  deep 
fascia,"  and  the  exclusive  attention  paid  to  the  axillary  <i^land8 
as  the  channels  of  dissemination  have  led  to  ne<,'lect  in  the 
excision  of  the  deep  fascia  over  the  lower  part  of  tlie  thorax  and 
the  upper  part  of  the  abdomen.  It  seems  to  be  in  this  direction 
that  the  scope  of  the  c»peration  requires  extension,  rather  than 
in  the  direction  of  oi>eniny^  up  the  post<?riur  triangle. 

The  following  measurements  shew  the  distance  from  the 
nipple  to  various  points  on  the  thorax  in  two  patients  with  non- 
pendulous  mamma) : — 

Nipple  to  tip  of  ensiform  cartilage... 
Nipple  to  nearest  point  of  clavicle  ... 
Nipple  to  nearest  point  of  middle  line 
Nipple  to  nearest  point  of  edge  of  latissimus 

dorsi         ...  ...  ...         ...  ...  —         5  in.        5  in. 

The  distance  from  the  nipple  to  the  clavicle  may  be  taken 
as  the  radius  of  the  circle  of  deep  fascia  round  the  growth, 
which  can,  in  practice,  be  removed  without  difficulty  by 
undermining  the  skin  flaps  sufficiently  and  prolonging  the 
incision  somewhat  in  a  downward  direction. 

If  the  growth  starts  under  the  nipple  the  deep  fascia  should 
accordingly  be  removed — 

above     up  to  the  clavicle, 

internally         .   1  to  2  inches  beyond  the  middle  line, 
externally        .  just  beyond  the  anterior  edge  of  the 

latissimus  dorsi, 
below     to  a    horizontal    line    runniiuj  at    least 

2  inches  below  the  tip  of  the  ensiform 

rnrtilage. 

If  the  growth  i.s  in  the  lower  and  inner  part  of  the  breast 
the  circle  of  infected  deep  fascia  will  encroach  still  njore  on  the 
surface  of  the  abdomen,  and  over  the  opposite  side  of  the  breast, 
and  removal  of  the  deep  fascia  in  these  directions  must  be 
carried  out  yet  more  widely. 


54 


THE  CENTRIFUGAL  SPREAD  OF 


It  has  often  been  considered  sufficient,  wherever  the  growth 
is  situated,  to  remove  the  whole  breast,  its  lymphatics  (and 
therefore  the  pectoral  fascia  and  part  of  the  great  pectoral 
muscle),  the  Ij'^mphatic  tract  running  to  the  axilla,  and  the 
axillary  contents.  This  aim,  however  imperfect,  gives  good 
results  when  the  growth  is  central  in  the  breast.  But  when  the 
growth  is  peripheral  the  circle  of  infected  fascia  is  almost 
certain,  by  the  present  mode  of  operating,  to  be  intersected  and 
partially  left  behind  in  one  or  other  direction. 


Fig.  6.— The  liglitlj'^-shaded  area  represents  the  extent  of  deep  fascia  removed 
in  the  operation  of  excision  of  the  breast,  as  at  present  usually  performed. 

The  darkl3'-shaded  area  represents  the  additional  extent  of  deep  fascia  which 
should,  in  future,  be  removed  to  ensure  that  the  circle  of  invaded  fascia  shall  be 
completely  circumscribed  and  not  intersected  below. 

The  line  surrounding  the  whole  shaded  area  represents  the  extent  to  which  the 
skin-flaps  should  be  undermined  for  that  purpose. 


It  is  probable  that  the  want  of  coincidence  between  the  area 
of  the  present  operation  and  the  circle  of  infected  fascia  in 
these  eccentric  growths  largely  accounts  for  the  bad  prognosis 
associated  with  them. 

Even  when  the  growth  is  central  the  present  operation 
removes  far  too  exiguous  a  portion  of  deep  fascia  in  a  downward 
direction.  Cheyne,  who  carries  out  ablation  of  the  fascia  as 
widely  as  any  one,  recommends  that  it  should  be  removed  below, 
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**  over  the  oripfin  of  the  alxloininal  muscles."  The  expression 
is  somewhat  va<^ue,  and  both  the  rectus  and  tlie  external 
oblique  muscles  are  attached  well  above  the  costal  marj^in.  It 
is,  therefore,  unlikely  that  Cheyne's  removal  of  fascia  extends 
further  than  the  costal  margin,  if  as  far ;  and  under  these 
circumstances  it  is  almost  certain  that  in  some  cases,  while 
circumscribing  the  infected  area  of  deep  fascia  above,  externally 
and  internally,  his  operation  will  intersect  it  below  and  leave 
a  part  of  the  infected  area.  Fio.  3,  p.  37,  which  illustrates  an 
advanced  staple  of  infection  of  the  fascial  plexus  lyings  on  the 
rectus  sheath,  shews  that  this  is  no  merely  theoretical  dan<^er. 

In  order  to  obtain  access  to  the  upper  part  of  the  abdominal 
wall  for  the  purpose  of  removing  its  deep  fascia,  the  lower  angle 
of  the  incision  should  be  prolonged  downwards  for  two  or  three 
inches  over  the  linea  alba,  and  the  flaps  undennined  to  a  corre- 
sponding extent.  Great  care  should  be  taken  to  remove  every 
particle  of  the  origin  of  the  pectoralis  major  from  the  rectus 
sheath.  The  surface  of  the  latter  on  both  sides  of  the  middle 
line  should  be  most  carefully  cleaned — as  should  also  the  digi- 
tations  of  the  muscular  part  of  the  external  oblique — down  to 
a  horizontal  line  running  two  or  even  three  inches  below  the  tip 
of  the  ensiform  cartilage. 


[TABLE  III. 
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Details. 

Bight  humerus  broke  at  autopsy.    Its  medul- 
lary canal  infiltrated  by  cancer. 

llight  arm  cedematous.     Swellinsr  most  marked 
in  its  lower  third,  where  from  its  mobility  the 
bone  was  evidently  broken.     No  definite  state- 
ment as  to  presence  of  growth. 

A  secondary  deposit  in  the  shaft  of  the  right 
humerus. 

There  is    well-marked    bending  of   the    left 
humerus  forwards,  w  ith  considerable  thickening 
of  the  bone  near  its  mid-point. 
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THK   OTTO   SCHiMIDT  TREATMENT  FOR 
CANCER. 

By  J.  W.  GLENTON  MYLER,  F.E.C.S., 

MEDICAL    OFFICER    AND    REGISTRAR    TO    THE    CANCER    WING. 

A  Paper  was  read  by  Dr.  Josse  Johnson  before  the  Abernetliian 
Society  of  St.  Bartholomew's  Hospital  on  5  November  1908, 
in  which  it  was  alleged  that  Dr.  Otto  Schmidt  had  discovered  a 
"  cure  "  for  cancer.  Although  it  was  at  the  time  considered 
strange  that  a  Students'  Society  should  be  chosen  rather  than 
one  of  the  great  Medical  Societies  of  London  for  a  pronounce- 
ment of  this  importance,  nevertheless  one  of  the  duties  of  our 
Hospital  is  to  enquire  into  all  such  discoveries  and,  if  advisable, 
to  subject  them  to  trial  in  the  wards.  The  object  of  the 
present  Paper  is  to  give  the  results  of  our  experience  with 
Dr.  Schmidt's  material,  and,  incidentally,  to  indicate  the  lines 
upon  which  exaniination  of  a  new  method  of  treatment  for 
cancer  is  carried  out  in  the  Middlesex  Hospital. 

The  foundation  of  Dr.  Schmidt's  treatment  lay  in  the  fact 
that  he  had,  so  it  was  asserted,  discovered  the  specific  cause  of 
cancer.  Such  a  discovery  was  certainly  within  the  range  of 
possibility,  l)ecause  for  many  years  the  various  theories  pur- 
porting to  explain  the  causation  of  cancer  have  essentially  been 
reduced  to  two  :  firstly,  that  the  structural  changes  in  the  cells 
of  the  affected  part  are  due  to  tlie  presence  of  a  parasite,  and, 
secondly,  that  these  changes  result  from  an  error  of  development, 
which  may  be  congenital  or  acquired. 

Having  laid  claim  to  the  isolation  and  cultivation  of  a  cancer 
parasite,  Dr.  Schmidt  further  contended  that  from  this  parasite 
he  had  been  able  to  manufacture  a  remedy,  which  he  procured 
in  two  different  ways. 
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In  tlie  one,  the  cultivations  of  the  parasites  were  sterilized 
and  a  pure  "  Killed  culture  "  obtained.  This  was  injected  in 
small  but  increasing  doses.  It  was  considered  to  be  the  more 
satisfactory  material  of  the  two,  and  was  the  only  one  used  in 
the  investigation  at  the  Middlesex  Hospital.  In  the  other 
a  serum  was  obtained  from  an  animal  which  had  been  previously 
inoculated  with  increasing-  doses  of  "  cancer  parasites."  This 
serum  was  also  injected  subcutaneously. 

The  first  information  which  the  English  medical  world  had 
of  this  new  treatment  were  the  bare  facts  contained  in  Dr. 
Johnson's  communication  that  these  "  parasites "  had  been 
isolated,  that  methods  of  treatment  had  been  devised,  and  that 
"  twenty-nine  cases  had  been  dealt  with  successfully,"  a  typical 
case  being  set  forth  as  follows  : — 

"  It  was  that  of  a  woman  who  had  undergone  no  fewer  than 
six  operations  for  the  removal  of  cancer  of  the  breast.  She 
also  had  a  malignant  grovrth  on  the  forehead,  which  it  was  con- 
sidered quite  hopeless  to  try  and  remove.  As  a  result  of  Dr. 
Schmidt's  treatment  by  injections  there  was  a  great  gain  in  the 
patient's  general  health,  and  the  growth  on  the  forehead  shrank 
to  a  mere  scar.  As  far  as  could  be  told,  the  woman,  without 
the  treatment,  in  the  natural  course  of  the  disease  would  have 
died  shortly,  but  she  was  progressing  well  when  last  seen."'^ 

Arguing  from  a  scientific  standpoint,  we  should  have  expected 
Dr.  Schmidt  to  have  subjected  the  whole  process  of  his  "  dis- 
covery "  to  scientific  criticism  before  prematurely  announcing 
to  the  world  that  he  had  discovered  a  "  cancer  cure." 

Judging  from  other  "  discoveries  "  on  the  same  lines,  we  are 
bound  to  demand  absolute  proof  that  the  subjects  treated  are 
really  suffering  from  cancer  by  the  exhibition  of  sections  of  the 
growth  prepared  for  the  microscope  :  we  must  be  shewn  culti- 
vations and  microscope  preparations  of  the  parasite;  we  must 
be  told  the  exact  and  detailed  methods  by  which  the  remedy  is 
obtamed,  and  we  must  see  one  or  more  of  the  patients  so  treated 
before,  during,  and  after  the  process  of  cure.  Not  in  any  one  of 
these  particulars  did  Dr.  Schmidt  satisfy  the  Medical  Profession. 

Besides  producing  a  cure,  Dr.  Schmidt  is  luiderstood  to  have 
stated  that  his  therapeutic  media  were  suitable  for  diagnostic 

*  The  patient  died  early  in  1904 ;  the  post-mortem  and  microscopic  examina- 
tion gave  complete  evidence  of  carcinoma. 
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purposes,  since  patients  with  undiscovered  cancer  reacted  in 
a  peculiar  manner,  wliereas  non-cancerous  persons  failed  to 
react  entirely.  Since  the  specific  temperature  reaction  was 
said  to  occur  about  six  hours  after  injection,  a  two-hourly  chart 
was  kept  in  the  case  of  all  the  Middlesex  patients  for  the  ten 
hours  immediately  succeedm^  each  injection. 

We  shall  shew  later,  when  describing  cases  of  undoubted 
cancer  so  treated,  that  no  reaction  whatever  took  place. 

Nine  patients  were,  with  their  consent,  subjected  to  the 
treatment,  but  in  one  case  treatment  was  discontinued.  The 
cases  were  selected  by  Dr.  Jossc  Johnson  and  the  Hospital 
Medical  Officers,  and  Dr.  Schmidt,  when  visitino;  the  Hospital  on 
28  November,  expressed  himself  satisfied  with  them  for  test 
purposes.  After  selection,  and  before  treatment  was  com- 
menced, the  affected  parts  were  photographed.  Most  careful 
notes  were  taken  of  the  distance  from  the  camera,  length  of 
exposure,  etc.,  in  order  to  possess  data  for  another  exactly 
comparable  set  of  photographs  at  a  later  date.  In  point  of 
fact  it  never  became  necessary  to  take  this  second  series  of 
photographs. 

Each  case  was  re-examined  before  commencing  treatment, 
and  the  actual  condition  compared  with  the  description  in  the 
notes,  and  when  agreement  was  arrived  at  the  description  was 
initialled  by  Dr.  Josse  Johnson  and  by  the  Director  of  the 
Cancer  Laboratories.  In  making  the  subsequent  notes  strict 
impartiality  was  observed,  and  notes  were  initialled  in  case  of 
divergence  of  opinion.  It  is  only  fair  to  Dr.  Josse  Johnson  to 
state  that,  although  he  commenced  the  course  of  treatment 
prejudiced  in  its  favour,  he  ended  by  becoming  thoroughly  con- 
vinced of  its  inefficiency. 

Case  No.  1. — Annie  R.,  aged  59,  carcinoma  of  right  breast 
of  one  year's  duration.  No  operation  had  ever  been  per- 
formed and  the  growth  began  to  ulcerate  in  September  190^^. 
She  was  admitted  into  the  Cancer  Wards  on  G  November  1903. 
The  condition  then  was  as  follows : — 

A  fairly  well-nourished  woman.  The  growth  occui)i('d  the 
whole  of  the  right  breast  and  was  rounded  in  general  outline. 
The  skin  was  adherent  over  the  most  part  and  was  ulcerated  at 
the  centre  of  growth.     The  nipple  had  ulcerated  away. 
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The  tumour  measured  3  inches  both  in  its  vertical  and 
transverse  diameters,  and  was  firmly  fixed  to  the  chest-wall. 
There  was  an  area  of  infiltration  extending  upwards  and  out- 
wards towards  the  right  axilla,  and  this  was  hard  and  puckered, 
forming  a  deep  groove  in  the  skin.  The  right  axilla  was 
occupied  by  a  mass  of  hard,  adherent  glands.  The  left  breast 
was  free  from  disease.  The  liver  was  not  enlarged,  nor  was 
there  any  evidence  of  secondary  deposits  m  bone. 

The  treatment  commenced  on  26  November  1903,  when  one- 
tenth  of  a  milligramme  of  Dr.  Schmidt's  "  Killed  culture  "  was 
mjected  beneath  the  skin  of  the  left  supra-clavicular  fossa. 

27  November. — No  local  pain  during  the  night,  no  ulceration 
in  breast.     Half  a  milligramme  injected  into  thigh. 

28  November. — One  milligramme  was  injected  in  left  thigh. 
Dr.  Johnson  noticed  a  defined  edge  on  the  inner  and  under 
sides  of  the  ulcerated  area  which,  he  said,  was  not  there 
yesterday. 

30  November. — No  defined  edge  visible  this  morning; 
ulcerated  surface  covered  by  a  sloughy  mass  of  the  exudation. 
Five  milligrammes  injected  into  left  thigh  in  concentrated 
solution.  Patient  was  shivering  this  morning ;  temperature  98°. 
External  temperature  (air)  cold. 

1  December. — On  the  inner  side  of  the  left  breast  is  a  small 
mass  about  the  size  of  a  Spanish  nut,  quadrilateral  in  shape,  in 
the  substance  of  the  gland,  freely  movable,  and  slightly  tender. 
No  enlarged  glands  on  that  side.  Patient  is  not  shivering  this 
morning ;  temp.  98°.  The  surface  of  the  exudation  on  ulcer  is 
slightly  more  translucent.  Ten  milligrammes  injected  into 
thigh. 

Injections  were  continued  daily  in  gradually  increasing 
doses  mitil  2  centigrammes  were  given  on  8  December.  There 
was  no  change  to  note  in  the  condition  of  the  growth. 

9  December. — At  1.30  in  the  afternoon  patient  was  seized 
with  a  syncopal  attack.  This  was  the  third  similar  attack  the 
patient  has  had  since  admission,  but  the  first  since  the  particular 
treatment  was  commenced.  There  was  no  reason  to  associate 
its  occurrence  with  the  injections. 

10  December. — One  and  a  half  centigrammes  injected  to- 
day. Very  poor  pulse.  No  other  change  to  note.  This  was 
the  last  injection  given.     Ten  injections  were  given  in  all. 
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On  It  January  it  couUI  bo  soon  tliat  tlio  patient  was  rapidly 
oniaiiatin*;  and  tliat  the  disease  was  pursuing  its  course 
unchecked.  From  tliis  time  the  patient  passed  into  a  state  of 
drowsiness,  <jfradually  deepeninj?  into  coma,  and  died  on  10 
January  1904. 

Post-mortem  ami  Microscopical  Report. —Tho  rij^ht  breast  was 
entirely  occupied  by  growth  and  fixed  to  the  chest-wall.  There 
was  a  nodule  in  the  left  breast.  Secondary  deposits  had  taken 
place  in  both  lun<,'s,  in  the  liver,  uterus,  and  kidneys. 

Microscopically  the  growth  was  a  spheroidal-celled  carcinoma, 
and  the  various  secondary  deposits  were  of  similar  structure. 
The  appearances  were  in  no  way  different  from  those  met  with 
in  similar  cases  that  had  not  been  treated  with  Dr.  Schmidt's 
material,  either  as  concerns  the  primary  growtli  or  as  concerns 
the  metastases. 

Case  No.  2. — Caroline  A.,  aged  56.  There  was  no  family 
history  of  cancer.  The  patient  first  noticed  a  small  lump  in 
the  right  side  of  the  neck  just  above  the  clavicle. 

Nine  months  Ijefore  admission  the  swelling  was  at  first  quite 
painless,  but  had  been  gradually  growing  larger  and  painful. 
No  operation  was  performed  at  any  time.  There  was  no 
difficulty  in  breathing  or  in  swallowing. 

She  was  admitted  into  the  Cancer  Wards  on  21  September 
190:3,  when  she  stated  that  she  had  lost  about  a  stone  in  weight 
during  the  past  nine  months. 

The  condition  on  admission  was  as  follows  : — 

The  patient  appeared  U)  be  slim  generally,  but  not  emaciated. 
There  was  a  hard  tumour  in  the  right  posterior  triangle  of  the 
neck  (juite  fixed  to  the  underlying  tissues.  The  surface  was 
nodular;  no  fiuctuation  was  felt  at  any  part.  The  general  outline 
of  the  tumour  was  globular,  with  a  diameter  of  1^  inches.  The 
nerves  of  the  cervical  and  bronchial  plexuses  were  inv(dved  by 
the  growth,  and  pain  was  experienced  in  the  areas  of 
their  distribution.  There  was  no  evidence  of  growth  in 
the  mouth,  throat,  larynx,  scalp,  breast,  or  mediastinum. 
A  few  scattered  enlarged  glands  were  present  behind 
the  main  swelling.  The  liver  was  not  enlarged,  and  no 
enlarged  glands  were  felt  in  the  axilla  or  on  the  opposite  side 
of  neck. 

VOL.    III.  ? 
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The  patient  was  being-  treated  with  the  X-rays  from  June 
1903,  and  this  was  continued  until  the  commencement  of  the 
Schmidt  treatment  on  26  November. 

On  29  October  it  was  noted  that  patient  had  for  several 
daj'S  been  spitting-  up  thick  blood-stained  sputum. 

The  growth  was  very  painful.  The  general  range  of  tem- 
perature was  between  subnormal  and  101-4°. 

26  November. — One-tenth  of  a  milligramme  of  "  Killed 
culture  "  was  injected  into  the  subcutaneous  tissues  of  the  left 
supra-clavicular  fossa,  and  it  was  noted  that  the  skin  was  loose 
over  the  tumour,  and  that  there  was  no  redness. 

Injections  were  given  in  gradually  increasing  doses,  reaching 
10  millio-rammes  on  1  December. 

There  was  no  change  to  note  in  the  growth  ;  no  special  rise 
in  temperature.     Sputum  less  blood-stained. 

8  December. — It  was  specially  noted  on  this  occasion  that 
there  was  a  tongue-like  outgrowth,  tender  on  pressiu-e,  extend- 
ing- backwards  over  the  supra-spinatus  muscle.  The  main  mass 
was  apparently  slightly  movable,  and  a  fresh  enlarged  gland 
could  be  felt  above  it. 

8  December. — Injections  were  gradually  increased  to 
2  centigrammes  given  this  morning.  Slight  swelling  and  ten- 
derness over  seat  of  past  injections.  No  change  in  growth. 
For  the  past  two  days  there  had  been  marked  alterations  in  the 
voice,  the  patient  only  speaking  in  a  whisper.  Laryngoscopic 
examination  shewed  the  larynx  to  be  very  red  ;  the  cords  were 
swollen  and  red,  and  moved  slightly  during  respiration. 

10  December. — No  injection  to-day  as  patient  did  not  feel 
so  well.  Much  tenderness  over  swelling,  and  pain  in  neck. 
The  main  growth  was  slightly  larger,  but  the  tongue-shaped 
portion  behind  was  smaller.  No  more  injections  were  given. 
In  all  ten  injections  were  given  during  the  treatment. 

16  Januar}^  1904.— The  skin  had  ulcerated  over  the  growth, 
leadino-  to  sanofuineous  discharo-e  and  a  marked  diminution  of 
the  bulk  of  the  growth.  Expectoration  deeply  blood-stained 
and  foul ;  emaciation  proceeding  rapidly. 

28  January. — Breathing  became  very  laboui-ed  and  death 
took  place. 

Post-mortem  and  Microscopical  Report. — The  tongue,  larynx, 
pharynx,    and    oesophag-us    were  free   from  new  growth.     The 
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lyiii])liatio  «::laiuls  on  both  sides  of  the  neck,  together  witli  the 
imsliastiiiiil  <;hui(ls,  wore  tlio  seats  of  now  <]frowth.  Lymphatic 
^'hnuls  in  other  situations  wore  froo.  The  ri^'ht  up[>or  loho  of 
hint;  was  involvod  in  the  «i^rowth  by  a  continuity  from  that 
of  the  bronchial  and  mediastinal  glands. 

The  microscoix^  roveah'd  a  spheroidal-celled  carcinoma ; 
abundance  of  fibrous  tissue  was  present,  and  scattered  throuj^h- 
out  wore  masses  of  opitholial  colls  lyinjif  in  alveoli.  The  cells 
were  polyhedral  in  shape. 

Case  No.  3. — Edwin  J.,  apfod  60,  carcinonni  of  rectum.  No 
family  history  of  cancer.     Syphilis  thirty-five  years  ago. 

The  patient  was  troubled  with  piles  in  March  190;J.  About 
this  time  he  noticed  a  "  stiff  fooling  "  in  rectum,  and  passed  a 
go«_>d  deal  of  mucus  mixed  with  blood.  He  saw  a  surgeon  who 
found  a  "  growth  "  on  the  posterior  of  the  rectum,  low  down, 
and  excised  it.  He  was  not  able  to  walk  much  after  the  opera- 
tion, although  his  general  health  improved. 

He  was  admitted  into  this  Hospital  on  28  November  1903, 
the  local  condition  being  as  follows  :  A  hard  indurated  mass 
was  present  on  the  posterior  and  left  walls  of  rectum,  about 
2i  inches  from  the  anus.  The  mass  was  fixed  to  the  sacrum. 
The  surface  of  the  growth  was  shreddy  to  papillomatous.  The 
fixity  of  the  growth  negatived  any  operative  interference. 

The  Schmidt  treatment  commenced  on  30  November  1003, 
when  four-tenths  of  a  milligramme  was  injected  into  the  right 
forearm.  It  was  continued  until  21  January  1004,  in  gra<hially 
increasing  doses,  which  ultimately  reached  a  maximmn  of 
2  centigrammes. 

During  this  interval  there  was  no  change  of  any  kind  which 
could  be  set  down  to  the  effects  of  the  treatment.  Pain  variod 
from  time  to  timo,  and  there  was  no  reaction  shewn  either  by 
rises  of  temix'rature  or  local  condition  of  growth. 

Patient  was  discharged  at  his  own  request  on  27  January 
190i.  A  local  examinati<m  shewed  that  the  conditi<m  of  the 
growth  was  unchanged,  while  at  the  same  time  there  had  been 
no  appreciable  extension  of  the  growth,  the  pol\i)oid  masses 
remaining  the  same. 

Treatment  was  continued  outside  the  Hospital  by  Dr.  Josse 
Johnson,  and  from  first  fo  last  131  (?)  injections  were  given. 

F  2 
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Thirty-five  injections  were  given  while  the  patient  was  in  the 
HospitaL  The  patient  was  re-admitted  on  10  March  for  great 
pain  and  partial  obstruction  OAving  to  the  increased  size  of  the 
growth.  Lumbar  colotomy  was  performed  on  15  March,  but 
the  patient  developed  pneumonia  and  died  on  21  March  1904. 

Post-mortem  and  Microscopical  Report. —  The  rectum  was  the 
seat  of  a  large  crateriform  ulcer,  the  edges  of  which  were  raised 
and  indurated.  The  ulcer  had  a  diameter  of  2  inches.  The 
liver  was  enlarged  and  infiltrated  with  new  growth.  Both 
kidneys  appeared  to  be  in  a  condition  of  nephritis. 

Microscopic  examination  revealed  the  growth  to  be  a 
columnar-celled  carcinoma  of  rectum,  which  differed  in  no 
respect  from  similar  cases  in  which  Schmidt's  treatment  had 
not  been  tried. 

Case  No.  4. — Frances  B.,  aged  71,  a  patient  of  the  Cancer 
Wing  since  26  February  1901  with  an  ulcerating  carcinomatous 
growth  of  the  right  breast,  measuring  on  admission  34  inches 
transversely  and  2  inches  vertically.  The  patient  is  still  living. 
The  growtli  is  fixed  to  the  chest-wall.  The  patient  was  treated 
with  the  X-rays  at  various  intervals  from  9  September  1901  to 
July  1908,  with  the  result  that  the  growth  greatly  diminished 
in  size  and  the  ulcerated  surface  was  covered  over  with  a  sound 
layer  of  epithelium. 

The  Schmidt  treatment  commenced  on  26  November,  and 
the  note  made  on  that  day  was  as  follows  : — 

Bilobed  growth,  the  mass  towards  the  centre  about  the  size 
of  a  horse-chestnut,  and  that  towards  the  axilla  about  the  size 
of  a  large  cherry.  Firm  enlarged  glands  beneath  the  edge  of 
pectorals,  skin  over  them  slightly  red.  One-tenth  milligramme 
of  "  Killed  culture  "  injected  into  the  left  supra-clavicular  fossa. 

30  November. — The  doses  were  gradually  increased,  and  on 
this  date  5  milligrammes  were  given.  The  growth  was  slightly 
more  tender.  Injection  was  made  into  the  left  thigh  owing  to 
pain  in  previous  situation. 

1  December. — One  centigramme  injected  into  left  thigh. 

2  December. — A  good  deal  of  pain  yesterday  ;  increased 
tenderness  in  the  circumference  of  the  mass,  particularly  below 
and  internally  and  in  sub-pectoral  glands.  Tenderness  and 
"  bruised  feeling  "  in  region  of  punctures  in  thigh ;  skin  red. 
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3  December. — Considerable  tenderness  in  jjrowth.  Arouinl 
the  central  mass  there  was  a  swollen  lobulated  ;n»[H'aniiic«^ 
more  manifest  than  previously.  Redness  on  thi^di  almost 
disappeared.  Glands  beneath  pectorals  sub-elastic  and  very 
tender.     There  has  not  been  any  special  rise  of  temp<'rature. 

8  December. — Less  tenderness,  otherwise  no  chanj^e.  Two 
centigrammes  injected  into  left  supra-clavicular  fossa. 

9  December. — Some  swelling'  and  considerable  tenderness 
over  the  left  supra-clavicular  fossa  (the  site  of  injection). 
Slight  local  tenderness.  A  movable  tender  gland,  the  size  of  a 
large  hemp  seed,  felt  at  the  inner  border  of  the  right  sterno- 
mastoid.     2-5  centigrammes  injected  into  left  thigh. 

10  December. — On  the  previous  evening  temperature  rose  to 
101  •4°  for  the  first  time.  The  injection  (2"5  centigrammes) 
was  given  at  10  a.m.,  and  the  rise  was  noted  at  6.15  p.m. 

10  December. — The  last  injection  (2  5  centigrannues)  was 
given  to-day.  In  all  eleven  injections  were  given.  No  per- 
manent changes  in  growth. 

May  1904. — The  patient  is  still  iu  Hospital.  General  con- 
dition good.     The  patient  is  up  and  about  daily. 

The  local  condition  is  as  follows : — 

The  lobulated  condition  of  the  growth  is  still  characteristic  ; 
a  fresh  nodule  has  appeared  at  the  lower  part.  There  is  no 
ulceration.  The  glands  under  tlie  jjectorals  are  slightly  tender. 
On  the  whole  the  growth  is  slightly  larger. 

Case  No.  5. — Hannah  A.,  age<l  5G,  carcinoma  of  lx>th 
breasts. 

This  patient  is  still  living. 

A  healthy-looking  woman  who  is  deaf  and  dumb.  No 
history  of  cancer.  She  gives  a  history  of  having  had  "  some- 
thing wrong  "  with  her  right  breast  since  1888,  but  had  only 
noticed  a  small  lump  in  the  left  breast  for  three  weeks  before 
admission  in  1902. 

She  was  admitted  into  the  Cancer  Ward  on  7  May  1902, 
when  the  condition  was  as  follows : — 

The  right  breast  has  compl«*t<'ly  shrivelled  away,  and  is  re- 
placed by  a  warty  growth  measuring  5  inches  transversely  ami 
3^  inches  vertically.  The  whole  surface  is  superficially  ulcerated 
and    discharges    a    thin,    slightly-coluurwl    fluid.      There    are 
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many  enlarged  glands  in  the  right  axilla  and  in  the  right 
supra-clavicular  fossa. 

The  left  breast  is  the  seat  of  a  hard  growth  surrounding  the 
nipple,  from  which  there  is  a  slight  discharge.  The  breast  is 
freely  movable,  and  there  are  no  enlarged  glands  in  the  left  axilla. 

The  skin  around  the  growth  of  right  breast  is  superficially 
excoriated  for  some  inches  around  and  presents  a  bright 
eczematous  appearance.  There  are  no  signs  of  visceral 
metastases. 

For  a  time  the  patient  was  treated  with  the  X-rays  and  high 
frequency  currents,  but  these  had  to  be  discontinued  owing  to 
the  intense  ii-ritation  which  they  produced. 

The  Schmidt  treatment  was  commenced  on  26  November 
1903,  and  the  note  made  of  the  local  condition  on  that  day  was 
as  follows  : — 

Superficial  small  granular  appearance  on  a  bright  red 
ground,  which  apparently  consists  of  small  nodules  of  quite 
superficial  growth.  The  nodules  differ  much  in  size,  but  none 
are  larger  than  a  cherry-stone,  and  the  majority  are  about  the 
size  of  a  hemp  seed.  The  centre  is  ulcerated,  and  the  entire 
mass  is  3^  inches  in  vertical  and  5  inches  in  transverse  diameter. 
The  left  breast  shews  similar  appearances,  but  the  nipple  is 
still  present  and  not  retracted.  The  measurements  are  3  inches 
transversely  and  If  inches  vertically.  There  are  large  glands 
in  the  right  axilla  and  a  small  gland  in  the  left.  A  large  hard 
gland  is  present  above  outer  end  of  right  clavicle ;  a  small 
shot-like  gland  is  above  inner  end.     Liver  not  felt. 

26  November. — The  treatment  began  with  one-tenth  of  a 
milligramme  of  "  Killed  culture."  The  dose  was  gradually  in- 
creased to  10  milligrammes,  and  was  generally  injected  into 
the  left  thigh. 

1  December. — The  ulcerated  surfaces  are  distinctly  redder 
this  morning. 

2  December. — There  is  a  patch  of  subcutaneous  inflammation 
at  the  seat  of  yesterday's  injection,  measm-ing  3^  inches  by 
3|  inches.  One  centigramme  injected  into  I'ight  thigh.  No 
local  change. 

9  December. — Dose  gradually  increased  to  3  centigrammes 
injected  into  left  supra-clavicular  region  ;  the  injection  caused 
much  pain  to-day. 
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Tliere  is  no  chanofe  either  in  the  p^rowtli  or  in  tlie  plaiids  in 
the  riii;ht  supni-chivicular  fossa. 

The  hist  injection  was  j^ivtMi  on  10  December  ami  consistiiJ 
of  3  centigrammes.  In  all  ten  injections  were  given.  At  no 
time  was  there  any  appreoiabl«>  rise  of  temperature  or  any  other 
imlieation  that  a  reaction  had  taken  place. 

May  1904.— The  patient  is  still  in  the  Hospital.  The 
disease  is  progressing,  the  ulceration  is  spreading  towards  the 
right  axilla,  the  axillary  tissues  are  becoming  infiltrated,  com- 
pressing the  Ijnnphatics  and  leading  to  cedema  of  the  arm. 
The  general  condition  is  still,  however,  fairly  good. 

Case  No.  6. — Charlotte  B.,  a  stout  healthy-looking  woman, 
73  years  of  age,  quite  crippled  from  poly-articular  osteo- 
arthritis. 

Admitted  into  the  Cancer  Wards  on  2  May  1902. 

The  patient  first  noticed  dimpling  of  the  skin  on  the  outer 
side  uf  the  left  breast  at  the  end  of  1900.  Skin  bruke  down 
four  months  before  admission,  and  an  ulcer  rapidly  formed. 
The  condition  on  admission  was  as  follows  : — 

The  left  breast  is  the  seat  of  a  contracting  growth,  and 
forms  a  deep  gutter  across  the  breast,  dividing  it  into  two 
lobes.  The  growth  is  firmly  fixed  to  the  chest-wall.  The 
ulcerated  surface  is  very  red  and  bleeds  easily. 

The  Sclimidt  treatment  began  on  20  November  ]90;j  with 
one-tenth  of  a  milligramme  injected  into  the  right  thigh. 

The  note  on  this  occasion  was  as  follows : — 

The  local  condition  was  much  the  same  as  on  admission. 

There  are  no  glands  to  be  felt  in  the  axilla,  but  there  is  a 
circular,  non-ulcerated  sui)erficial  plaque  1  inch  in  diameter 
just  above  the  left  costal  margin  in  mid-axillary  line.  Con- 
sid»'nible  tenderness  over  the  more  anterior  of  the  two  lobes  of 
which  the  mass  consists.     No  enlargement  of  liver. 

28  Novembor. — One  milligrajiime  injected  into  right  thigh. 

30  Novemb<*r. — The  skin  over  the  internal  portion  of  the 
mass,  and  that  over  the  nodule,  is  slightly  redder  this  morning. 
The  ulcerated  8urfa<'e  is  a  little  drier. 

The  injections  were  gradually  increa.sed,  and  ;»  centigrammes 
were  given  on  jo  I )ecemlwr,  this  Ix'ing  the  last  injection.  In 
all  eleven  injections  were  given. 
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At  no  time  was  there  any  rise  of  temperature,  and  beyond 
sKght  increased  pain  and  redness  (which  varied  from  day  to 
day),  there  was  no  change  in  the  size  of  the  growth  or  of  the 
ulcerated  area. 

The  patient  is  still  in  the  Hospital,  and  her  general  condition 
remains  unchanged.  A  fresh  nodule  has  appeared  in  the  skin 
on  the  right  side  just  below  the  axilla.  The  ulcerated  area  of 
the  growth  is  now  somewhat  less,  owing  to  the  contracting 
nature  of  the  growth. 

Case  No.  7. — Emily  S.,  aged  43. 

This  case  was  chosen  in  order  to  test  the  alleged  specifically 
diagnostic  value  of  the  material,  and  the  doses  were  raised  very 
rapidly  and  considerably. 

This  patient  underwent  amputation  of  the  left  breast  for 
carcinoma  in  May  19C3,  and  was  re-admitted  on  21  January 
1904  for  a  swelling  in  the  right  breast,  which  she  had  noticed 
for  six  weeks.  She  stated  that  she  had  been  suffering  from 
shortness  of  breath  for  two  months  past,  and  that  sickness  had 
recently  been  very  frequent. 

In  the  upjjer  and  outer  quadrant  of  the  right  breast  was  a 
small  hard  lump  about  the  size  of  an  almond,  with  an  ill-defined 
edge,  movable  on  the  chest-wall.  No  gland  felt  on  the  axilla. 
At  the  junction  of  the  second  left  rib  with  the  sternum  was  an 
area  of  ill-defined  dulness  of  small  size.  No  increased  pro- 
minence observed  at  this  spot.     No  glands  in  left  axilla. 

Injections  began  on  29  January,  when  1  milligramme  was 
given. 

She  had  six  injections  altogether,  dose  increasing-  up  to 
2  centigrammes.  There  was  no  trace  of  a  local  or  constitutional 
change  to  note,  and  the  patient  was  discharged. 

Case  No.  8. — A  female,  aged  37,  who  retm-ned  to  Hospital 
for  removal  of  an  operable  supra-clavicular  gland  secondary  to 
a  carcinoma  of  the  breast,  which  had  previously  been  amputated. 
Seven  injections  in  all  were  given,  rising  to  a  maximum  of 
2  centigrammes,  but  not  the  slightest  effect  was  produced 
beyond  a  soreness  and  swelling  at  the  site  of  injection,  doubtless 
dependent  upon  the  amount  of  solid  material  introduced. 
After  removal  the  gland  was  examined  microscopically,   and 
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was  apparently  identical  in  character  with  similar  glands  from 
patients  that  had  not  under<>^one  Schmidt's  treatment.  There 
were  in  particular  no  sij^ns  of  iiiHammatory  reaction  in  or 
around  the  g^land. 

The  9th  case  was  that  of  a  man  in  whom  nine  small  injec- 
tions were  given.  Treatment  was  discontinued  b}'  reason  of 
the  rapidly  pro!,ressing  enfeeblement  of  the  patient.  After 
death  the  gro^vth  was  found  to  be  a  sarcoma. 

It  will  l)e  seen  from  the  cases  appended  above  that  our 
patients  derived  no  benefit  whatever  from  the  Schmidt  Treat- 
ment. 

The  cases  were  selected  by  Dr.  Josse  Johnson  and  the 
injections  were  made  by  him  throughout. 

As  has  already  been  said  above,  Dr.  Sclimidt  paid  a  visit  to 
the  patients,  and  in  particular  pronounced  Case  No.  6,  Char- 
lotte B.,  to  be  a  very  favourable  one  for  treatment. 

She,  unfortunately,  like  the  others,  was  in  no  way  affected 
by  it. 

Not  a  single  case  shewed  any  reaction  by  rises  of  tempera- 
ture, and  it  must  therefore  be  concluded  that  the  material  is 
not  even  of  diagnostic  value. 

Dr.  Schmidt's  treatment  must,  therefore,  be  placed  among 
the  great  number  of  alleged  "  cancer  cures  "  which  have  from 
time  to  time  been  announced  prematurely,  and  have  not  stood 
the  test.  Many  of  these  "  cures "  have  proved  definitely 
harmful.  Schmidt's  treatment  is  at  least  free  from  this  con- 
demnation except  in  isolated  instances,  for,  in  a  word,  it  has 
not  in  any  way  modified  the  course  of  the  disease. 


FOUR  CASES  OF   FNDOTIIFLIOMA  OF  THF 

TOJNGUE. 

(Plate  I.) 
By  W.  S.  LAZARUS-BAHLOW,  M.D.,  F.R.C.P. 

According  to  the  fundamental  conception  of  the  sub-class  of 
the  sarcomata  constituted  by  the  endotheliomata  it  is  possible 
for  them  to  occur  in  any  position  of  the  body,  except  perhaps 
cartilage,  owing  to  the  presence  of  the  endothelial  cell  wherever 
there  are  blood-vessels  or  lymphatics.  Nevertheless  it  is  so 
general  for  them  to  be  found  either  in  or  in  close  connection 
with  one  or  other  of  the  great  serous  cavities  of  the  body  that 
their  occuiTence  elsewhere  is  apt  to  be  overlooked.  This  is  the 
more  likely  to  be  the  case  when  we  have  to  deal  with  an  organ 
like  the  tongue,  in  which  the  occurrence  of  one  particular  type 
of  new  growth  is  so  enormously  preponderant  as  is  the  squamous 
cell  carcinoma. 

When  one  takes  one  particular  feature  and  considers  its 
presence  or  absence  in  a  number  of  growths  it  frequently  becomes 
possible  to  make  some  sort  of  distinction  amongst  the  members  of 
a  group  that  at  first  seemed  to  be  indistinguishable.  Thus  it  is 
clear,  after  a  very  short  consideration  of  the  group  usually 
included  under  the  name  of  the  squamous  cell  carcinoma,  that 
there  is  a  marked  difference  according  to  whether  cell  nests  are 
present  or  not.  So,  too,  it  becomes  clear  that  the  presence  of 
cell  nests,  particularly  if  they  are  present  in  considerable  num- 
bers, is  associated  with  a  peculiar  type  of  epithelial  cell.  Fui'ther, 
amongst  those  members  of  the  group  from  which  cell  nests  are 
absent  it  is  possible  with  a  little  care  to  distinguish  two  types 
of  cells  which  have  characters  allowing  them  to  be  differentiated 
with  fair  ease  from  one  another.  It  is  not  my  purpose  to  enter 
into  these  questions  here,  but  the  point  must  be  borne  in  mind, 
because  it  will  be  necessary  to  consider  the  fact  when  discussing 
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whctlier  the  cases  described  below  are  to  be  included  amongst 
the  endothelioniata  or  not. 

The  oases  to  which  attention  is  here  being  dii'ected  occurittl 
among  105  cases  of  malignant  disease  of  the  tongue  met  with 
in  the  Middlesex  Hospital  between  the  years  1000  and  l!Mi:{, 
both  inclusive.  It  is  n«>t  ditticult  to  convince  oneself  that  the 
cases  of  malignant  disease  of  the  tongue,  although  generally  of 
the  ordinary  type  of  squamous  cell  carcinoma — w»'  have  not  had 
a  single  example  of  sarcoma  of  the  organ  during  the  same 
period — with  cell  nests  and  the  great  diversity  of  epithelial  cell 
that  characterizes  it,  is  not  invariably  of  this  nature.  The  first 
thing  that  arrests  attention  is  the  absence  of  cell  nests ;  from 
this  one  passes  to  recognition  of  the  fact  that  the  general 
arrangement  and  the  actual  characters  of  the  cells  and  their 
nuclei  in  the  epithelial  processes  are  somewhat  abnormal,  and  it 
is  usually  only  after  a  more  prolonged  examination  that  one 
comes  to  the  definite  opinion  that  the  growth  with  which  one 
has  to  deal  is  not  a  carcinoma  at  all,  but  an  endothelioma.  That 
this  should  be  so  is  the  less  remarkable  in  the  case  of  the  tongue, 
seeing  that  the  endotheliomata,  according  to  the  figures  given 
above,  only  constitute  about  four  per  cent,  of  the  new  growths. 
That  they  have  generally  been  overlooked  explains  the  fact  that 
I  have  been  unable  to  find  any  reference  in  literature  to  the 
occiu-rence  of  lingual  endothelioma,  although  the  existence  of 
endotheliomata  in  the  upper  part  of  the  alimentary  tract, 
including  the  parotid  and  other  salivary  glands  and  the 
stomach,  has  been  recorded  in  a  considerable  iuiml>er  of  cases. 

So  far  as  concerns  the  clinical  and  the  macroscopic  characters 
of  the  four  cases  of  endothelioma  of  the  tongue,  there  is  nothing 
to  distinguish  them  from  other  cases  of  malignant  disease  of  the 
organ.  All  the  patients  were  males,  and  their  ages  were  42,  41-, 
51 ,  and  (51 .  The  disease  ran  a  fairly  rapid  course.  Taking  them 
in  the  order  of  their  ages,  the  first  case  lasted  one  year  from 
commencement  to  death  ;  the  second  was  operated  upon  six 
months  after  being  first  noticed,  and  the  patient  was  sub8e<iuently 
lost  sight  of ;  the  duration  of  the  third  case  was  two  years,  and 
the  duration  of  the  fourth  case  was  about  fourteen  months. 
TIh'  infia-maxillary  glands  appeared  to  be  involved  in  all  cases, 
but  histological  examination  of  two  glands  removed  a  short  time 
after  the  })artial  excision  of  the  tongue  performed  in  the  second 
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case  failed  to  demonstrate  any  new  growth,  although  the  glands 
themselves  were  considerably  enlarged.  At  death  the  first 
patient  was  well  nourished  ;  the  second  had  lost  weight  consider- 
ably at  the  time  of  his  operation  ;  the  third  was  greatly  wasted 
at  death  ;  concerning  the  fourth  there  is  no  note. 

Although  the  number  of  cases  is  too  small  to  base  thereon 
any  conclusions,  it  does  not  seem  that  there  is  any  predilection 
for  endothelioma  to  affect  any  particular  part  of  the  tongue. 
In  two  cases  the  disease  commenced  close  to  the  tip,  in  two  it 
occurred  laterally  and  posteriorly.  In  all  four  cases  there  was 
a  marked  tendency  for  the  growth  to  extend  to  the  floor  of  the 
mouth,  but  as  this  is  a  tendency  of  lingual  new  growths  generally 
it  is  not  sufficient  to  connect  it  with  any  possible  origin  in  a  small 
salivary  gland.  Doubtless  this  tendency  is  explained  by  the 
looseness  of  the  tissues  in  this  situation.  In  the  second  case, 
at  least  shortly  after  the  lingual  operation,  no  metastatic  growth 
occiirred  in  the  glands ;  in  the  fourth  case  metastases  were 
noted  in  the  liver  and  maxillary  glands  ;  in  the  first  case  growth 
was  found  in  the  mandible  (extension),  submaxillary  glands,  and 
liver ;  while  in  the  third  case  nodules  were  present  in  the  sub- 
maxillary glands  and  in  the  lungs.  Deep  erosion  of  the  super- 
ficial portions  of  the  growth  characterized  all  the  cases.  Each 
of  the  three  fatal  cases  was  associated  with  the  presence  of  other 
abnormalities  of  some  part  of  the  alimentary  tract :  the  first 
presented  five  groups  of  intestinal  polypi  and  a  duodenal  pouch ; 
the  second,  an  inguinal  hernia  containing  18  inches  of  colon ; 
and  the  third,  a  persistent  Meckel's  diverticulum  and  an  omental 
inguinal  hernia. 

Microscopically  the  growth  has  in  each  case  been  of  the 
lymphangeiomatous  type,  though  this  in  the  second  case  was 
associated  with  a  considerable  amount  of  hsemorrhage  in  places 
and  with  the  presence  of  a  large  number  of  somewhat  abnormal 
blood-vessels,  and  in  the  second  and  fourth  cases  was,  perhaps, 
rather  of  a  peritheliomatous  than  of  a  definitely  endotheliomatous 
character.  It  will,  however,  be  well  to  give  the  histological 
features  of  the  cases  in  some  detail. 

Case  No.  1. — In  this  case  the  growth  was  of  a  distinctly 
adenomatous  type.  It  consisted  of  a  large  number  of  alveoli 
of  large  size  grouped  together,  and  separated  for  the  most  part 
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bv  Kiily  fino  str.iiuls  o\'  oonnootivo  tissue.  The  silv»'<)li  fonnod 
blunt  cli<,'ital  processes  into  the  niuscuhir  tissue  of  the  ton«;ue, 
but  they  nuiintained  a  fairly  constant  position  with  reference  to 
one  another,  so  that  the  growin«jf  edj^e  of  the  mass  was  nt)t 
irre^'ular,  but  on  the  contrary,  re«,'uhir,  and  bounded  by  a  fairly 
re«;ular  curve.  Nor  was  the  «xrowin<^  edjj;e  preceded  by  the  zone 
of  small  round  cells  that  is  so  commonly  seen  in  front  of  a 
niali«;nant  jjrowth,  or  rather,  the  zone  was  very  narrow, 
frajj^mentary,  and  ill-detined.  Upon  the  whole,  from  the  micro- 
scopic examination  one  would  rather  have  inclined  to  the  opinion 
that  the  gron'th  was  non-malii;nant.  In  the  centre  of  the  mass 
was  a  branchin«^  core  of  material  that  appeared  to  be  connective 
tissue  which  had  undergone  a  hyaline  degeneration,  and  as  it  was 
from  this  central  core  that  the  fine  fibrous  trabecula'  passed  which 
divided  up  the  mass,  it  is  clear  that  the  entire  growth  was 
somewhat  papillomatous  in  character. 

The  adenomatous  masses  were  themselves  divided  up  by 
connective  tissue  into  smaller  irregular  masses,  and  these  were 
filled  with  cells.  It  was  characteristic  of  the  entire  growth  that 
there  was  a  complete  absence  of  central  degeneration  in  these 
masses  of  cells.  The  cells,  too,  throughout  the  cell  processes 
were  particularly  uniform  in  appearance,  and  there  was  no 
crowding  of  the  cells  or  deeper  staining  of  their  nuclei  at  the 
peripheral  portions.  Concerning  the  actual  cells  it  is  impossible 
to  speak  as  fully  as  is  desirable,  for  the  character  of  the  growth 
was  not  determined  until  all  the  material  had  been  fixed  and 
hardened,  so  that  it  was  too  late  to  examine  the  fresh  cells  in  a 
scraping.  The  nuclei  were  of  that  uniform  character  in  the 
matter  of  size  and  of  staining  that  is  so  often  seen  in  the  case 
of  endoth<'liuni.  For  the  most  part  they  were  ntund  or  oval, 
contained  but  little  chromatin,  and  shewed  a  tendency  to  con- 
centration of  the  chromatic  substance  at  the  periphery  and  at 
the  very  centre  of  the  nucleus.  Judging  from  the  number  of 
the  nuclei  in  a  single  alveolus  and  the  distance  between 
individual  nuclei  the  cells  themselves  must  have  been  of 
considerable  size.  No  real  difference  obtained  in  the  api>ear- 
ance  of  the  alveoli  or  of  the  component  cells  according  to  the 
plane  in  which  the  sections  were  cut. 

The  secondary  growths  in  the  lymphatic  gland  and  in  the 
liver   were   of   great   interest.      In   the    lymphatic   gland   the 
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appearances  were  very  like  those  in  the  primary  growth,  with 
the  exception  that  there  was  some  evidence  of  a  degenerative 
change  affecting  the  cells  in  the  centre  of  the  alveoli,  and  a 
considerably  greater  degree  of  fibrosis.  This  fibrous  tissue  was 
densest  around  the  individual  masses  of  growth,  and  seemed  to 
form  a  sort  of  capsule  for  them ;  from  the  peripheral  fibrous 
tissue,  strands  of  fair  size  passed  into  the  metastasis  itself  and 
divided  it  up  into  a  nimiber  of  rounded,  polyhedral,  or  irregular 
masses  of  various  sizes.  The  metastasis  in  the  liver  differed 
considerably  from  both  the  primary  growth  and  the  metastases 
in  the  lymph  glands.  Although  it  was  quite  visible  to  the 
naked  eye,  it  was  easy  to  overlook  it  even  with  a  low  power  of 
the  microscope ;  for  not  only  had  the  nodule  a  very  irregular 
outline,  it  also  consisted  of  very  small  alveoli.  Few  of  the 
alveoli  shewed  on  section  more  than  ten  or  a  dozen  nuclei.  The 
aggregations  of  cells  were  sometimes  circular,  sometimes  oval, 
and  sometimes  irreg-ular,  so  that  it  was  clear  that  one  had  to  do 
with  a  branching  growth  of  which  the  solid  processes  of  cells 
were  of  a  much  smaller  size  than  in  the  primary  growth.  The 
nuclei,  too,  in  the  hepatic  metastasis  differed  from  those  in  the 
primar}^  gro^vth  in  being  far  more  irregular  in  size  and  shape. 
A  relatively  large  amount  of  fibrosis  was  also  present  in  the 
hepatic  nodule  as  in  the  other  situations.  An  additional  point 
of  difference  from  the  primary  growth  and  the  metastases  in  the 
lymphatic  glands  consisted  in  the  presence  of  numerous  aggrega- 
tions of  leucoc}^:es  in  various  positions.  These  leucocytes  were 
collected  outside  the  cell  masses  and  in  connection  with  the 
fibrous  tissue  trabeculse ;  apparently  in  no  instance  had  they 
penetrated  into  the  very  centres  of  them. 

Case  No.  2. — In  this  case  the  general  arrangement  of  the 
masses  of  the  tumour  was  very  different  from  what  obtained  in 
the  preceding  case.  There  was  no  attempt  at  alveolation,  but, 
on  the  contrary,  the  masses  of  cells  spread  in  all  directions  and 
invaded  the  areolar  tissue  in  the  floor  of  the  mouth.  Here  it  ran 
particularly  in  the  connective-tissue  septa,  and  at  the  growing 
margin  this  was  easily  seen ;  more  towards  the  centre  of  the 
growth  the  number  of  cells  was  so  great  that  there  persisted  no 
longer  any  trace  of  areolar  structure,  but  the  entire  section  was 
that  of  an  undifferentiated  mass  of  cells.     A  certain  amount  of 
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yoiin«if  eonnootivo  tissue  whioli  ojirriod  small  l)l()<)(l-v«>ss«'ls(livi(l«'(l 
up  the  musses  in  some  de<i;ree.  At  one  point  the  y;rowth  was  ot" 
a  detinitely  ha?morrha«^ic  character,  and  here  the  cells  of  the 
t,'rowth  nii^ht  be  seen  suttioiently  separate  to  form  an  opinion  of 
their  appearance.  They  were  of  fair  size,  possessed  a  relatively 
larjj^e  amount  of  faintly  stainin*^  protoplasm,  and  a  round 
nucleus  wliich  stained  poorly  with  lurmatoxylin.  The  growth 
shewed  no  sij^n  of  degeneration. 

At  anotlier  part  of  the  growth  the  appearances  were  some- 
what ditferent  and  of  a  detinitely  peritheliomatous  character. 
Here  there  were  visible  numerous  small  alveolar  arrangements 
that  had  a  more  or  less  central  tubular  appearance,  the  cells 
being  placed  circumferentially  and  being  separated  from  a  lumen 
by  a  definite  limiting  membrane.  At  a  little  distance  larger 
masses,  comparable  with  those  in  the  portion  of  growth  first 
described,  also  shewed  spaces,  but  here  they  were  eccentric  and 
irregular,  circular,  or  oval  in  shape,  and  it  was  not  certain  that 
all  of  them  represented  central  canals  of  vessels,  as  probably  was 
the  case  with  the  more  regular  and  far  smaller  alveoli  that  have 
been  mentioned  above.  The  blood-vessels  themselves  in  the 
peripheral  parts  of  the  growth  (probably  vessels  of  the  tongue 
as  yet  undestroyed  by  the  tumour)  seemed  to  be  unaffected  by 
any  change  of  their  endothelial  lining,  but  some  of  the  smaller 
vessels  lying  definitely  wdthin  the  boundaries  shewed  prolifera- 
tion of  their  endothelial  cells.  In  that  portion  of  the  growth 
which  was  of  a  haemon-hagic  character  the  appearances  were 
somewhat  those  of  an  ordinary  angeioma,  though  the  blood 
spaces  were  much  smaller  than  in  the  cavernous  angeioma,  while 
the  amount  of  inter-vascular  substance  was  far  less  than  it  is 
in  the  case  of  a  capillary  angeioma. 

Some  weeks  after  the  primary  operation  two  submaxillary 
lymphatic  glands  were  found  to  be  enlarged  and  were  removed. 
Microscopic  examination  shewed  that  they  were  not  the  seat  of 
new  growth,  but  only  of  inflammation. 

Case  No.  3. — In  this  case  alveolation  was  well  marked,  and 
the  processes  of  cells  were  elongated  and  (towards  the  growing 
margin)  very  narrow.  At  the  centre  of  the  growth,  where  the 
alveoli  werp  more  spherical  and  far  larger,  there  was  definite 
central  degeneration.      These  degenerated  areas  were  sharply 
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defined  from  the  cells  of  the  new  growth,  and  sometimes  were 
separated  from  them  by  small  agglomerations  of  cells  that  could 
not  be  distinguished  from  lymphocytes.  The  cells  of  the  growth 
lying  outside  these  degenerated  areas  and  between  the  fine 
strands  of  connective  tissue  that  divided  up  the  growth  were 
loosely  packed,  and  were  characterized  by  possessing  a  very 
regularly  round  nucleus  which  stained  but  poorly.  Quite  close 
to  the  periphery  of  the  cell  masses — and  to  some  extent  the  same 
held  good  in  the  immediate  neighbourhood  of  the  areas  of 
degeneration— the  nuclei  of  the  cells  were  smaller  and  stained 
more  deeply.  The  masses  of  cells  were  quite  avascular,  nutrition 
to  the  growth  being  conveyed  by  the  minute  blood-vessels  that 
ran  in  the  small  amount  of  newly-formed  fibrous  tissue  dividing 
up  the  growth.  The  secondary  growths  in  the  lymphatic  glands 
and  in  the  lung  were  practically  identical  with  the  primary 
growth  in  histological  appearances.  Nevertheless  in  the  case  of 
the  lung  the  central  degeneration  of  the  masses  of  cells  was  not 
confined  to  the  centre  of  the  metastasis,  but  was  to  be  found  in 
the  cell  masses  right  at  the  periphery.  In  the  case  of  the  lung, 
too,  the  nuclei  of  the  cells  in  the  peripheral  masses  of  cells 
corresponded  with  the  general  compressed  arrangement  of  these 
cell  masses,  and  were  elongated  instead  of  being  round. 

Case  No.  4. — In  this  case  the  alveolar  arrangement  of  the 
masses  of  cells  was  also  visible,  but  the  collections  of  cells  were 
more  irregular  and  smaller  than  in  the  preceding  cases.  In 
places,  too,  the  tumour  was  somewhat  of  the  peritheliomatous 
type.  As  in  the  other  cases,  the  essential  cells  of  the  tumour 
were  fairly  large  and  possessed  a  large  round  or  slightly  oval 
nucleus  which  contained  but  little  chromatic  substance.  In 
those  parts  of  the  tumour  where  the  peritheliomatous  character 
was  not  marked,  the  cells  nevertheless  presented  the  same 
appearances,  and  there  could  be  little  doubt  concerning  their 
nature.  Throughout  the  tumour  there  was  no  trace  of  an  inter- 
cellular space.  The  small  and  ii-regular  masses  of  cells  were 
separated  from  one  another  by  well-formed  connective  tissue. 
For  the  most  part  the  cells  in  this  connective  tissue  were  young, 
as  evidenced  by  the  appearances  of  the  nuclei.  A  somewhat 
large  number  of  cells,  which  could  not  be  distinguished  from 
lymphocytes,  were  scattered  throughout  this  connective  tissue. 
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ami  at  places  thoso  cells  were  collected  into  small  aLj;^'l(>nH'rati(»ns. 
Secomlarv  ^Towths  were  present  in  the  liver  and  were  mostly 
cystic,  with  a  narrow  margin  of  white  material  lining  the  cysts. 
The  contents  of  the  cysts  appeared  to  be  blood  in  the  majority 
of  cases,  and  the  hepatic  tissue  surrounding  the  metastases  was 
everywhere  intensely  congested.  Microscopically  the  more 
central  parts  of  the  nodules  were  intensely  cellular,  and  alveola- 
tion  was  but  indistinct.  Further  towards  the  periphery  the 
alveolation  was  well  marked,  though  the  alveoli  were  small, 
irregular,  and  narrow,  and  were  separated  from  one  another  by 
only  a  small  quantity  of  fibrous  tissue.  At  the  very  margin  of 
the  nodule  the  peritheliomatous  character  of  the  growth  became 
distinct,  being  shewn  by  the  presence  of  circular,  oval,  and 
irregular  tubules  surrounded  by  a  layer  of  cells  with  faintly 
staining  nuclei.  The  resemblance  between  the  hepatic  nodules 
in  this  and  the  first  case  was  considerable. 

In  considering  the  above-mentioned  cases  the  most  important 
point  to  be  borne  in  mind  is  the  possibility  that  we  have  not  to 
do  with  endotheliomata  at  all,  but  with  a  specialized  variety  of 
squamous  cell  carcinoma.  To  this  point  short  reference  has 
already  been  made,  but  it  is  so  important  that  it  must  be  further 
considered. 

Fr<jm  a  purely  theoretical  point  of  view  it  is  clear  that  we 
might  have  a  squamous  cell  carcinonni  originating  from  the 
Malpighian  layer  or  from  the  prickle  cell  layer  of  the  ei^idermis. 
Whether  a  squamous  cell  carcinoma  could  arise  from  the 
keratinizing  layer  alone  seems  doubtful.  It  is  also  clear  that 
even  in  the  case  of  a  carcinoma  arising  from  the  Malpighian 
layer  alone  we  miglit  have  one  variety  of  growth  which  grew 
rapidly,  and  in  which  the  cells  hardly  passed  beyond  the  un- 
differentiated state  in  which  they  (tccur  in  the  Malpighian  layer, 
a  second  in  which  they  advanced  as  far  as  to  form  something 
akin  to  prickle  c<'lls,  and  yi't  a  third  variety  in  which  one  met 
with  a  modified  Malpiirhian  layer,  a  modified  prickle  cell  layer, 
and  a  modified  keratinous  layer.  This  third  variet}'  is  of 
frequent  occurrence;  indeed  it  f(»rms  the  commonest  variety  of 
squamous  cell  carcinoma  met  with  in  the  tongue.  So  far  as  I 
know,  the  second  species  ("  prickle  cell "  carcinoma)  is  not 
recognized,  but  it  has  seemed  to  me  that  in  a  certain  number  of 
cases  the  appearances  warrant  such  a  view.     In  these  cases  one 
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may  or  may  not  find  a  peripheral  layer  of  cells  which  have  the 
characters  of  the  germinal  epithelium,  but  practically  the 
entire  bulk  of  the  epithelial  processes  consists  of  cells  of 
irregularly  polyhedral  shape  with  fairly  large  nuclei  that  stain 
but  feebly,  and  very  frequently  shew  that  vacuolization  or 
separation  of  the  nucleus  from  the  body  of  the  cell  that  is  so 
common  an  appearance  in  the  prickle  layer  of  normal  skin. 
At  the  same  time  it  is  abundantly  clear  in  these  cases  that 
the  individual  cells  in  the  cancerous  cell  masses  are  separated 
from  one  ano titer  hy  narrow  clear  spaces  which  instantly 
recall  the  spaces  in  normal  sMn  across  which  the  prickles  themselves 
pass.  This  variety  of  growth,  too,  we  should  a  priori  expect  to 
meet  in  situations  clothed  with  a  squamous  cell  epithelium  that 
does  not  readily  undergo  keratinization  under  normal  conditions. 
In  this  connection  it  is  noteworthy  that  such  a  large  proportion 
of  squamous  cell  carcinomata  of  the  cer^dx  uteri  shew  a  complete 
absence  of  cell  nests,  as  well  as  general  appearances  of  the 
epithelium  in  the  cell  masses  w^hich  differentiate  them  from  the 
usual  type  of  squamous  cell  carcinoma.  Clearly  such  a  type  of 
growth  might  have  originated  from  either  the  Malpighian 
or  the  prickle  cell  layer  alone. 

It  is  with  regard  to  the  cases  that  one  can  theoretically 
consider  as  possibly  arising  from  the  germinal  layer  of  the 
epidermis,  and  as  consisting  of  cells  that  hardly  undergo  any 
further  differentiation,  that  difficulty  arises.  It  is  true  that  the 
cells  of  the  normal  Malpighian  layer  are  approximately  columnar, 
and  possess  an  elongated  nucleus  that  stains  well  with  the 
ordinary  nuclear  dyes.  But  it  is  easy  to  understand  that  such 
cells  when  growing  rapidly  might  become  rounder  and  possess 
a  round  or  oval  nucleus  that  stained  more  faintly.  Under  these 
circumstances  it  would  be  extremely  difficult  to  distinguish  them 
from  endothelial  cells.  Hence,  in  the  cases  that  have  been 
described  above,  it  is  impossible  to  be  absolutely  certain  that  we 
have  not  to  do  after  all  with  a  specialized  variety  of  squamous 
cell  carcinoma.  In  this  connection  the  fact  that  two  of  the 
tumours  shew,  in  certain  f>arts,  distinctly  peritheliomatous 
characters  seems  to  me  to  be  of  extreme  importance,  and  I  have, 
personally,  little  doubt  that  they  have  been  rightly  termed 
endotheliomata . 

One  difficulty  that  arises  in  reference  to  this  question  of 
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(ASK  2.~ToNr.rE. 


Case  4.— Metastasis  ix  ljvi;u. 


Case  3. — Tongue. 
(Low  Power.) 


Case  3.— Tongue. 
(High  Poweh.) 
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distinjj^uisliing  between  squamous  cell  carcinoma  and  endothe- 
lioma consists  in  the  fact  that  endotheliomatous  cell  nests  have 
betMi  desorihed  (Borst).  In  the  fourth  ease  a  small  niiiiiher  of 
these  cell  nests  were  re(.'o^nizal)le,  but  they  otter  manifest 
ditt'erences  from  the  cell  nests  of  squamous  cell  carcinoma,  and, 
in  addition,  are  but  rarely  found  in  endothelionuita.  This  diffi- 
culty is,  therefore,  not  a  great  one. 

So  far  as  the  entire  question  is  concerned,  the  importance  of 
recognizing  that  all  cases  of  malignant  disease  of  the  tongue  ai*e 
not  carcinomatous  seems  to  me  to  lie  in  the  fact  that  many 
authorities  consider  that  the  ultimate  aetiology  of  the  carcino- 
mata  and  the  sarcomata,  with  which  the  endotheliomata  must 
perhaps  be  reckoned,  is  not  one  and  the  same.  The  resemblance 
of  the  sarcomata  to  many  inflammatory  formations  may  perhaps 
mean  that  the  ditiiculty  of  interpreting  the  sarcomata  and 
endotheliomata  is  not  so  great  as  the  ditttculty  of  explaining  the 
carcinomata. 
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ADMITTED  TO  THE  MAYO  HOSPITAL, 
LAHORE,  PUNJAB,   INDIA. 

From  1892  to  1903  inclusive. 

By 
DAVID  W.  SUTHERLAND,  M.D.,  M.E.C.P.,  F.E.S.  (Edin.), 

CAPT.   I.M.S.,  PBOFESSOB  OF  MEDICINE,  LAHORE  MEDICAL  COLLEGE. 

The  Mayo  Hospital  in  Lahore  draws  its  cases  from  all  parts  of 
the  Punjab,  and  to  a  less  extent  from  the  adjacent  independent 
States.  An  attempt  has  been  made  by  search  through  the 
Hospital  registers  to  gain  some  idea  of  the  prevalence  of 
malignant  disease  in  this  part  of  India,  and  the  cases  collected 
have  been  analyzed  as  far  as  the  information  available  would 
permit. 

Incidence  of  Malignant  Disease. 

The  total  admissions  into  Hospital  for  all  diseases,  during 
the  twelve  years  from  1892  to  1903,  were  43,412,  of  which  792 
were  cases  of  malignant  disease.  These  are  returned  in  the 
registers  as :  Carcinoma  400,  Sarcoma  334,  "Abdominal 
Timiours  "  35,  and  "Malignant  Growths"  23.  It  is  to  be 
regretted  that  no  more  definite  information  as  to  the  nature  of 
the  two  last  groups  can  be  obtained,  and  they  are  accordingly 
analyzed  separately  in  the  following  tables  wherever  thought 
advisable.  Taking  all  792  to  be  cases  of  malignant  disease, 
the  proportion  to  other  admissions  works  out  roughly  at  18  per 
thousand. 
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Varieties. 

The  tumours  removed  in  Hospital  were  examined  micro- 
scopically in  the  i>atholo«jical  laboratory  of  the  Lahore  Medical 
College  in  22(J  cases,  and  the  results  shew  87  to  have  Ix'en 
forms  of  carchioma  and  V-Vd  varieties  of  sarcoma.  These  have 
been  analyzed  and  shew  as : — 


Squamous  cell 
Columnar  cell 
Spheroidal  cell 


(a)  Carcinonui. 


Epithelioma  52,  rodent  ulcer  3. 

1 

Scirrhus  23,  Eucephaloid  H. 


(b)   Sarcoma. 

Spindle  cell 

.     50 

Alveolur 

3 

Fibro-sarcoina 

.     2J) 

( )(<teo-8aivoina     . 

2 

Myeloid 

.        t 

Mixed  cell  . 

.     10 

Glio-sarcoma 

2 

Melanotic 

7 

Round  cell 

.   iT) 

Lynipho-sarcoma 

.       3 

Myio-sarcoma    . 

.      10 

Sifes. 

(a)   Carcinoma. 

In  329  out  of  the  400  cases   the  site  of  the  disease  was 
mentioned,  and  the  results*  in  order  of  frequency  are : — 


Penis 

Skin 

Breast 

Bcctum 

UteruK 

Liver 

Tongue 

Lip 

Bladder 

Pharynx 

Jjarynx 

The    rema 


72 

Anuu 

58 

Intestinc'K   . 

.30 

I'ancn-aB     . 

30 

tKs<»|)haj;ui' 

23 

Floor  of  Month 

23 

Kidney 

20 

Brain 

10 

Vagina 

G 

Vulva 

5 

Peritoneum 

5 

nder    were    merely    shewn    as :    Rodent    ulcer    3(5, 


epitheli<jnia  20,  and  carcinoma  15. 
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(b)  Sarcoma. 

The  site  was  specified  in  242  instances,  and  analysis  of  these 
shews  : — 


Head  and  Neck,  112. 

Jaws 
Face 

Orbit 
Nose 
Nasopharynx 

Lower  Extremity,  59. 

Thigh  .         .         .         . 

Leg 

Femur        .         .         .         . 
Knee  .         .         .         . 

Organs,  26. 

Testicle 
Parotid 
Ovary 

Lymph  Grlands 
Tongue 

Upper  Extremity,  24. 

Shoulder     . 

Arm   .... 

Elbow 

TrunTc,  21. 
Abdomen    . 
Back 

Pelvic  Bones 
Chest 


53 
13 
13 
10 
9 


17 

18 

10 

9 


Eyelids 
Neck 
Lips    . 
Scalp 


Foot 

Amputation  Stump 

Buttock 


Breast 

Gums 

Eectum 

Omentum 

Thyroid 


Forearm 
Hand 


7 

Axilla 

7 

Groin 

3 

Scrotum 

1 

The  rest  were  simply  returned  as  Sarcoma  79,  and  Osteo- 
sarcoma 18.  In  the  case  of  Abdominal  Tumours  and  Malignant 
Growths  no  site  was  mentioned  in  the  registers. 


Admissions   Year  by   Year. 

In  order  to  determine  whether  malignant  disease  is  on  the 
increase  or  not  in  this  province  the  yearly  admissions  have  been 
separated  out,  with  the  residts  given  below.  It  appears  from 
this  table  that  the  admissions  year  by  year  have  been  fairly 
uniform,  and  there  has  been  no  apparent  increase  in  recent 
years  beyond  that  perhaps  due  to  improved  facilities  for 
reaching  hospital. 
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Total 
Admissions. 

Carciuoiua. 

Sjirfoma. 

Abduiiiiiial  Mulignaiit 
Tiiiuours.     Growths. 

1 

Totals. 

1892 

2379 

22 

19 

4 

0 

45 

1893 

3759 

29 

18 

1 

1 

49 

1894 

3548 

28 

21 

6 

0 

55 

1895 

3896 

28 

25 

3 

0 

5G 

1896 

3703 

43 

31 

1 

0 

75 

1897 

3787 

30 

43 

3 

0 

76 

1898 

3347 

37 

38 

2 

1 

78 

1899 

3458 

45 

29 

2 

1 

77 

1900 

3788 

34 

28 

3 

4 

69 

1901 

3871 

25 

27 

2 

4 

58 

1902 

4008 

40 

28 

4 

G 

78 

1903 

3868 

39 

27 

4 

G 

7G 

43,412 

400 

334 

;J5 

23 

792 

liace. 

The  race  or  caste  was  mentioned  in  700  cases,  but  the 
native  patients  were  only  separated  into  the  two  head  relit,aous 
chisses,  Hindus  and  Mohammedans.  The  total  admissions  of 
Hindus  and  Mohammedans  into  Hospital  are  pretty  even,  while 
both  are  almost  equally  represented  in  the  Lahore  District.  A 
glance  at  the  result  of  the  race  analysis  shews  a  more  or  less 
equal  prevalence  of  malignant  disease  among  the  two  peoples 
with  one  important  exception.  This  exception  obtains  in  the 
case  of  carcintmia,  where  the  Hindu  admissions  exceed  the 
M<jhammedan8  by  80,  a  difference  almost  entirely  due  to  72 
cases  of  epithelioma  of  the  penis  among  Hindus — an  affection 
from  which  Mohammedans  (who  practise  circumcision)  very 
rarely  suffer.  In  the  case  of  sarcoma  the  admissions  for  the 
two  classes  are  absolut«'ly  «'<iual. 


Carcinoma. 
22S 

Sarcoma. 
164 

Abdominal 
Tumours. 

17 

Malignant 
Growths. 

ToUls. 

Hindu      - 

12 

421 

Mohammedan    - 

lis 

164 

17 

11 

340 

European 

2:{ 

4 

0 

0 

27 

Euraitian 

I 

0 

1 

0 

2 

too 

3:V2 

:{.' 

23 

700 

88 
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A  striking  fact  is  the  small  number  of  cases  among 
Eurasians,  who  make  up  a  large  proportion  of  the  in-patients 
in  the  Albert  Victor  Wing  of  the  Mayo  Hospital.  Only  one 
case  of  carcinoma  and  one  abdominal  growth  occurred  out  of 
790  admissions  for  malignant  disease.  Twenty-seven  admissions 
in  twelve  years  seem  also  a  small  proportion  for  the  European 
patients.* 

Occupation. 

Occupation  in  India  is  largely  a  matter  of  caste,  especially 
among  Hindus,  and  the  analysis  serves  as  a  complement  to  the 
table  of  race  statistics.  The  occupation  was  given  in  500  cases, 
and  the  result  shews  that  most  occupations  are  liable  to  the 
affection,  while  the  results  themselves  are  more  or  less  in 
proportion  to  the  number  of  those  who  follow  the  various 
occupations. 


The  analys 

IS  IS 

— 

Cultivator 

.     246 

Washerman      ...        3 

Shopkeeper 

67 

Mason 

3 

Labourer 

32 

Cook 

2 

Beggar      . 
Servant 

31 
15 

Tailor 
Policeman 

2 
2 

Carpenter 
Weaver     . 

13 
12 

Watchman 
Baker 

2 

Sweeper    . 
Water-carrier 

11 

7 

Teacher     . 
Bandmaster 

Sepoy 

Blacksmith 

Clerk 

7 
6 
6 

Messenger 

Ayah 

Nurse 

Shoemaker 

5 

Midwife     . 

Dyer 

Pensioner . 

4 
4 

Compositor 
Gardener 

Groom 

3 

Bookbinder 

Barber 

3 

Pleader     . 

Potter 

3 

*  In  answer  to  enquiries  Dr.  Siitberlaud  gave  tlie  figures  for  adniissious  of 
Europeans  and  Eurasians  respectively  during  the  three  j^ears  1900,  1902,  1903,  as 
below : — 

Tear.  Europeans.      Eurasians. 

1900      -         -         -         -        506  548 

1902  -         .         -         -         3-40  482 

1903  -         -         -         -         335  467 

From  this  it  appears  clear  that  there  is  a  far  smaller  incidence  amongst 
Eurasians  than  amongst  Europeans  in  India,  however  the  figures  amongst  the 
latter  ma^^  compare  with  the  figures  obtaining  for  Europeans  at  home. — Ed. 
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Age. 

Mention  was  made  of  the  age  in  783  cases,  and  an  analysis 
of  these  arran<]^ed  in  decades  is  j>fiven  helow.  The  results, 
however,  cannot  be  considered  very  reliable,  for  a  native  seldom 
knows  his  real  age.  This  defect  is  to  some  extent  niiniujized 
by  the  arrangement  into  decades. 


1—10 
10—20 
20—30 
30—40 
40—50 
50—00 
60—70 
70—80 
80—90 
90—100 
100—110 


Carcinoma.        Sarcoma. 


Abdominal 
Tumours. 


Mali^'nant 
Growths. 


ToUls. 


0 

21 

0 

0 

0 

44 

3 

•> 

32 

68 

10 

3 

72 

79 

7 

5 

114 

58 

13 

5 

87 

40 

2 

5 

69 

16 

0 

3 

12 

1 

0 

0 

7 

1 

0 

0 

1 

2 

0 

0 

1 

0 

0 

0 

305 

3.30 

35 

23 

21 

49 

113 

163 

190 

134 

88 

13 

8 

3 

1 


783 


This  shews  the  maximum  ages  of  prevalence  as  : — 

Carcinoma.  M—hO,  114;  50—60,  87;  30—40,  72;  60—70,  69. 
Sarcoma    ...30—40,    79;   20—30,68;  40—50,58;  10—20,44. 


Sex. 

Owing  to  the  restrictions  of  the  Caste  many  more  males 
come  to  Hospital  than  females,  and  allowance  must  be  made 
for  that  fact  in  the  statistics,  which  for  788  cases  shew  as : — 


Carcinoma. 

«o,.  r....         Abdominal        Mali;,'nant 
ijarcoma.         Tumou«.        Growths. 

Total.-. 

Males 
Female.s    - 

270 
126 

255                22         '         18 
70                13         .           5 

565 
223 

396 

331                35                  23 

7^H 
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Distribution  of  Cases. 

Analysis  of  the  places  of  residence  shew  patients  to  have 
come  from  every  part  of  the  Punjab,  from  Kashmir  and  the 
adjoining  States  beyond  the  frontier.  The  number  of  places 
from  which  cancer  patients  come  is  so  numerous  that  it  would 
be  tedious  to  mention  them  all  in  detail,  hence  only  the  figures 
for  Lahore  and  the  adjoining  Districts  are  given. 


Lahore 

.     289 

Gujrat 

18 

Gujranwalla 

.       66 

Ludhiana  . 

15 

Sialkot      . 

.       47 

Montgomery 

12 

Patiala 

.       36 

Hoshiarpur 

11 

Amritsar  . 

.       34 

Jhilum 

10 

Furozepore 

.       27 

Julluudur 

4 

Gurdaspur 

rr    ^    •           l^         ^  lit  . 

.       22 
1  .  _  J I}.. 

Jammu 

•-1- 

4 
.  -i _i 

Taking  the  official  retui*ns  from  the  entire  Punjab,  as  received 
in  the  office  of  the  Inspector  General  of  Civil  Hospitals  of  the 
Province,  for  the  years  1899 — 1901,  in  all  the  Hospitals  and 
Dispensaries,  the  figures  were  287,  249,  and  262,  giving  pro- 
portions to  the  total  number  of  other  diseases  treated  of  '09  per 
mille,  "07  per  mille,  and  '09  per  mille  respectively. 


Remarks. 

These  statistics  are  too  few  to  be  of  much  value  in  them- 
selves, but  taken  in  conjiuiction  with  similar  statistics  from 
other  parts  of  India  they  may  prove  useful.  In  themselves 
they  tend  to  shew  that  cancer  is  not  a  common  disease  in  the 
Punjab,  but  such  cases  as  occur  apparently  affect  all  classes, 
and  are  more  or  less  evenly  distributed  throughout  the  pro^^nce. 
The  comparative  freedom  of  the  Eurasian  classes,  which  is 
evident  in  Lahore,  may  not  be  borne  out  by  statistics  from  other 
Districts  in  India,  but  it  has  seemed  worth  calling  attention  to. 

The  carcinoma  statistics  quoted  in  this  Paper  bear  out  the 
general  principle  that  cancer  tends  to  occur  at  the  sites  of 
chronic  irritation  where  there  is  constant  need  for  cell  repair. 
Fifty-eight  cases  of  epithelioma  and  36  of  rodent  ulcer  occui-red 
in  the  skin,  which  in  India  is  almost  constantly  the  seat  of 
injury,  owing  to  the  scanty  clothing  worn  by  the  Natives. 
Many  of  these  are  of  the  scalp.     It  seems  possible  that  they  are 
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set  up  by  irritation  Ciiused  by  cuts  witli  a  blunt  razor,  for  most 
Molianinioilans  shave  the  head  as  a  whole,  while  many  Hindus 
shave  a  ixn-tion.  In  patients  from  Kashmir  an  ei)itht'lioma  of 
the  skin  of  the  exterior  abdominal  wall  is  comnnm  from  burns 
produced  by  small  charcoal  Hres  in  earthenware  vessels,  which 
they  hold  against  the  l)are  skin  under  the  long,  Howinj,'  skirt  in 
winter  to  keep  themselves  warm.  The  freedom  of  Mohamme- 
dans from  t-ancer  of  the  penis,  and  their  practice  of  circumcision, 
bears  upon  this  point. 

The  nature  of  tlie  diet  does  not  seem  to  affect  the  incidence 
of  cancer  in  the  Punjab,  fc^r  althou<i^h  both  classes  are  for  the 
most  part  ve*jetarians,  the  Mohammedans  supplement  this 
vegetable  diet  with  meat,  while  the  Hindus  do  not,  yet  both 
equally  suffer  from  cancer.  A  vegetable  diet  makes  the 
digestion  of  the  Native  more  intestinal  than  gastric,  and  this 
probably  throws  greater  strain  on  the  pancreas,  intestines,  and 
liver  than  on  the  stomach.  It  is  noteworthy  in  this  connection 
that  abdominal  cancer,  in  Hospital  practice  in  India,  is  much 
more  conmion  in  the  three  former  situations  than  in  the  stomach. 
This  is  probably  helped  by  the  frequent  implication  of  these 
organs  in  tropical  diseases.  Alcohol  also  can  have  little  relation 
to  the  disease,  for  Mohammedans  rarely  take  it,  while  Hindus 
constantly  indulge  in  various  kinds  of  native  spirits — more  or 
less  alcoholic.  Syphilis,  too,  is  equally  prevalent  in  both  classes, 
and  is  a  very  much  more  familiar  disease  in  Hospital  than 
cancer.  There  is  nothing  in  the  Punjab  to  shew  that  Malaria 
is  in  any  sense  related  to  cancer,  for  while  malaria  is  the  most 
common  of  all  diseases,  cancer  is  rare,  and  my  own  experience 
in  one  of  the  most  malarial  regions  beyond  the  Punjab  frontier 
for  nearly  two  years  gave  only  4  cases  of  cancer  to  \,GU)  of 
malaria.  The  spleen,  too,  which  is  always  affected  in  malaria, 
is  hardly  ever  the  seat  of  cancer,  at  all  events  in  this  part  of 
India. 

Lahore, 

10th  April,  1904. 


MALIGNANT  DISEASE    IN    INDIA    AND    IN 
ENGLAND. 

(Remarks  suggested  hy  the  Paper  of  Dr.  D.  W.  Sutherland.) 

By  W.  S.  LAZAEUS-BAKLOW,  M.D.,  F.R.C.P. 

Insufficient  as  are  the  data  from  which  we  are  at  present 
endeavouring  to  deduce  the  incidence  and  natural  history  of 
malignant  disease  in  this  country  and  in  Europe  and  America 
generally,  they  are  even  more  unsatisfactory  in  India.  And 
yet  the  merest  glance  at  the  valuable  information  given  in 
Dr.  Sutherland's  Paper  convinces  one  that  strikmg  differences 
upon  the  subject  obtain  between  the  experiences  of  medical 
men  in  India  and  at  home. 

It  was  owing  to  several  long  conversations  with  Dr.  Suther- 
land when  he  was  last  in  England  that  I  asked  him  to  analyze 
the  registers  of  his  own  Hospital.  Since  that  time  I  have 
applied  to  certain  other  gentlemen  of  experience  in  India,  and 
am  in  hopes  that  future  Reports  from  the  Cancer  Laboratories 
may  contain  the  results  of  their  investigations. 

At  the  outset  it  is  clear  that  differences  are  to  be  expected 
according  to  the  different  parts  of  India  from  which  the  reports 
are  derived.  The  general  climatic  and  racial  differences  are  so 
great  in  the  Empire  that  a  uniformity  in  the  incidence  and  type 
of  malignant  disease  is  hardly  to  be  expected.  Consequently 
it  is  impossible  at  present  to  predict  how  far  the  differences 
obtaining  between  the  Middlesex  Hospital,  London,  and  the 
Mayo  Hospital,  Lahore,  may  or  may  not  be  true  for  England 
and  India  generally.  Nevertheless,  a  critical  examination  of 
differences  often  indicates  lines  upon  which  research  should  in 
future  be  carried  out.  It  is  with  a  full  recognition  of  the 
purely  preliminary  and  tentative  nature  of  the  comparison 
about  to  be  instituted  that  the  following  notes  are  written,  but 
the  entire  subject  is  so  vast  that  they  may  not  prove  valueless 
to  others  besides  workers  in  our  own  Laboratories. 
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I. — Thf  Limitations  of  Dr.  Sutherland's  Statistics. 

It  must  not  be  considered  as  ungracious  if  a  few  remarks  are 
made  under  tliis  lieadinor.  For  not  only  is  Dr.  Sutherland  ii(»t 
alone  responsible  for  the  diagnoses  themselves,  but  also  he  is  in 
the  main  actually  responsible  for  one  t»f  the  most  imj)ortant 
parts  of  the  Paper,  viz.,  that  which  is  concerned  with  the 
liistological  diagnoses,  most  of  which  were  made  by  Dr.  Suther- 
land himself  when  Professor  of  Pathology. 

Dr.  Sutherland  has  in  the  body  of  his  Paper  (p.  84)  indicated 
in  some  measure  the  limitations  of  his  figures.  He  refers  to 
the  relativel}'  small  number  of  female  admissions  into  the 
Hospital,  to  the  difficulty  of  the  age  question,  to  the  unsatis- 
factory nature  of  the  diagnoses  *'  abdominal  tumour "  and 
"  malignant  disease  "  in  a  minority  of  the  cases.  Upon  the 
whole,  it  will  be  well  if  we  follow  him  in  putting  these  two 
groups  on  one  side  altogether.  On  broad  lines  one  might 
suppose  that  a  certain  number  of  the  "  abdominal  tumours  " 
would  be  ovarian  cysts,  and  it  is  not  impossible  that  some  may 
be  malarial  and  other  forms  of  enlargement  of  the  spleen. 

But  a  most  important  difficulty  arises  in  connection  with  the 
uncertainty  whether  a  diagnosis  has  been  made  clinically  alone 
or  has  been  verified  by  a  post-mortem  examination.  Thus  the 
fact  that  23  cases  of  carcinoma  are  returned  as  affecting  the 
liver  raises  the  suspicion  that  the  disease  was  secondary  in  this 
region,  at  all  events  in  a  large  proportion  of  the  cases.  So,  too, 
the  fact  that  out  of  22G  histological  examinations  87  were  found 
to  be  carcinoma  and  189  sarcoma  is  susceptible  of  numerous 
explanations.  Putting  entirely  on  one  side  the  apparently 
greater  incidence  of  sarcoma  in  Lahore,  to  which  reference  will 
be  made  later,  it  is  not  impossible  that  the  entire  series  of 
22G  cases  has  been  derived  from  the  operating  theatre  rather 
than  from  the  post-mortem  room,  and  that,  therefore,  the 
incidence  of  sarcoma  is  unduly  high.  And  this  suggestion  is 
strengthened  by  considering  that  only  one  case  of  columnar 
cell  carcinoma  is  noted  amongst  the  microscopical  examinations, 
whereas  it  is  probable  that  at  least  the  majority  of  the  8.']  cases 
of  carcinoma  of  the  rectum  and  intestines,  and  a  certain 
number  of  the  23  cases  of  uterine  carcinoma,  were  of  this  type. 

And  in  the  last  place  there  comes  the  actual  question  of 
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diagnosis.  Criticism  on  this  point  is  of  more  than  ordinary 
difficulty,  since  nothing  is  more  certain  than  that  experience  in 
England  is  of  relatively  small  use  for  practice  in  India.  It  is 
at  least  remarkable,  however,  from  our  point  of  view,  that  nine 
cases  of  sarcoma  of  the  knee,  seven  of  the  shoulder,  and  four  of 
the  elbow  should  have  occurred.  In  our  experience  the  joints 
themselves  are  affected  with  sarcoma  only  Avith  the  greatest 
rarity.  So,  too,  the  occurrence  of  "  sarcoma  "  of  the  scrotum 
(one  case)  and  axilla  (one  case)  raises  the  question  as  to  whether 
they  may  not  after  all  have  been  cases  of  carcinoma. 

II. — Comparison  between  the  two  Sets  of  Statistics. 

We  may  now  turn  to  consideration  of  the  statistics  them- 
selves, and  for  the  figures  pertaining  to  the  Middlesex  Hospital 
shall  take  those  compiled  by  Mr.  Hillier  in  the  First  Volume  of 
the  "Cancer  Laboratory  Eeports"  (p.  188).  In  this  Paper 
500  consecutive  cases  of  malignant  disease  are  analyzed,  and 
since  of  this  number  419  were  cases  of  carcinoma,  a  good  com- 
parison with  the  400  cases  of  carcinoma  referred  to  by  Dr. 
Sutherland  is  possible. 

(A)  Of  the  419  Middlesex  cases  two-thii-ds  (approximately) 
were  women,  while  of  the  Mayo  cases  two-thirds  were  men. 
Hence  it  is  clear  that  in  the  case  of  female  cancer  the  figures 
of  the  Mayo  Hospital  must  be  doubled  in  order  to  make  a  com- 
parison. Dr.  Sutherland  does  not  indicate  the  sex  of  the 
individual  cases  in  his  report,  but  since  uterine  and  mammary 
carcinoma  make  up  about  three-fourths  of  all  cancer  in  women 
(at  all  events  in  England),  valuable  conclusions  may  be  drawn. 

The  fio-ures  are  as  follows  : — 


Middlesex  Hospital. 

Mayo  Hospital. 

Number 
of  Cases. 

Percentage  of 

total  Female 

Cases. 

Number 
of  Cases. 

Percentage 

of  Female 

Cases. 

Carcinoma  of  Female  Generative 
Organs       .... 

Carcinoma  of  Breast . 

78 
131 

27-96 
46-95 

25 
50 

19.84 
39-68 

Totals     ....         209 

74-91 

75 

59-52 
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From  tlipso  fi Inures  ono  may  fairly  <lo(luce  (a)  that  in  women 
enroinoma  of  the  yfenerative  ormuis  and  of  the  breast  is 
relatively  more  frequently  seen  at  the  Middlesex  Hospital,  and 
(b)  as  a  corollary,  that  in  women  carcinoma  of  parts  other  than 
the  pronenitive  organs  and  of  the  breast  are  relatively  more 
frequently  seen  at  the  Mayo  Hospital.  The  difference,  too, 
between  the  actual  percentages  is  so  considerable  (15'4  per  cent.) 
that  it  seems  probable  that  there  is  a  marked  difference  between 
the  districts  from  which  each  Hospital  draws  its  female  patients 
in  respect  of  the  regions  which  are  attacked  by  carcinoma.  At 
the  same  time  the  fact  that  in  women  breast  and  uterus  are  the 
chief  sites  of  carcinoma,  whether  one  is  considering  a  Hospital 
in  London  or  one  in  India,  is  clearly  brought  out. 

How  far  error  is  introduced  into  the  figures  given  above  by 
inclusion  of  cases  of  carcinoma  of  the  male  breast  in  the  Mayo 
series  it  is  impossible  to  say.  In  the  Middlesex  series  such 
cases  have  been  carefully  excluded.  Probably,  how^ever,  the 
error  is  not  a  considerable  one,  and  even  if  present  only  leads  to 
under-estimation  of  the  differences  mentioned  in  the  text. 

A  further  point  of  importance  lies  in  the  fact  that  whereas 
in  the  Mayo  series  cases  of  generative  carcinoma  are  half  as 
numerous  as  cases  of  breast  carcinoma,  in  the  Middlesex  series 
they  constitute  a  ten  per  cent,  greater  proportion.  In  view 
of  the  earlier  onset  of  puberty,  of  the  early  marriages,  and  of 
the  greater  proportion  of  life  in  the  East  during  which  sexual 
intercourse  takes  place,  these  figures  may  not  be  without 
significance. 

In  the  case  of  the  male  generative  organs,  the  enormous 
preponderance  of  carcinoma  of  the  penis  and  its  occurrence 
almost  absolutely  amongst  Hindus  have  already  been  referred 
to  by  Dr.  Sutherland  in  his  Paper. 

In  the  Middlesex  Hospital  series  six  cases  were  met  with  out 
of  140  males,  i.e.,  4*3  per  cent.  In  the  Mayo  Hospital  series 
there  were  72  in  number  and  constituted  2G-7  per  cent.*  The 
fact  itself  is  striking,  but  whether  the  difference  between  the 

•  The  percentage  is  actually  greater  than  this,  for  whereas  396  cases  have  beeu 
analyzed  in  the  Mayo  Reports  according  to  tex,  only  329  have  been  analyzed 
according  to  tHe.  Probably  a  certain  number  of  the  balance  of  67  cases  were 
carcinoma  of  the  penis  ;  and  if  we  estimate  this  on  the  figures  given,  an  addition  of 
li  cases  mast  be  made,  giving  the  percentage  of  penile  cuucer  amongst  males 
(18  31  9- 
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great  incidence  in  Hindus  and  the  relative  absence  amongst 
Mohammedans  is  to  be  ascribed  to  the  practice  of  cii'cumcision 
by  the  latter  is  doubtful.  Circumcision  in  this  country  is 
comparatively  rare.  The  point  is  obviously  one  upon  which 
further  research  is  necessary. 

(B)  Passing  from  the  consideration  of  cases  in  which  the 
sex  is  certain,  to  those  in  which  males  and  females  must  be 
grouped  together,  other  points  worthy  of  attention  present 
themselves. 

Dr.  Sutherland  has  referred  to  the  great  frequency  with 
which  carcinoma  of  the  skin  has  been  met  with  at  his  Hospital. 
A  comparison  with  the  Middlesex  figxii-es  brings  this  out  even 
more  clearly,  for  whereas  the  percentage  of  cutaneous  carci- 
noma to  the  whole  number  of  cases  is  in  the  Middlesex  series 
only  3'8,  in  the  Mayo  series  it  is  17'6. 

In  the  case  of  the  alimentary  tract  it  will  be  well  to  place 
the  figures  and  percentages  side  by  side. 


CARCINOMA  OF  VARIOUS  PARTS  OF  THE  ALIMENTARY  TRACT. 


Middlesex  Hospital. 

Mayo  Hospital. 

Percentage  of 

Percentai^e  of 

Cases. 

Total  Alimentary 
Cases. 

Cases. 

Total  Alimentary 
Cases. 

Lip,  Cheek,  Palate 

20 

12-9 

10 

9-7 

Tongue  and  Floor  of  Mouth 

47 

30-3 

22 

21-4 

Pharynx  and  Oesophagus 

8 

51 

7 

6-8 

Stomach        .         ,         .         . 

19 

12-2 

— 

— 

Intestines      .... 

7 

4-5 

3 

2-9 

Rectum        .... 

39 

251 

30 

291 

Anus 

— 

— 

5 

4-8 

Liver  and  Bile  Duct     . 

6 

3-9 

23 

22-3 

Pancreas       .... 

9 

5-8 

3 

2-9 

The  total  number  of  cases  affecting  parts  of  the  alimentary 
tract  in  the  Middlesex  series  is  155,  or  37  per  cent,  of  the  entire 
carcinomatous  series.  In  the  Mayo  series  it  is  103,  or  31*3  of 
the  series  of  329  cases  in  which  the  site  is  mentioned.  If  the 
absence  in  the  Mayo  series  of  any  cases  of  carcinoma  of  the 
stomach  is  due  to  the  facts  that  cancer  of  this  viscus  is  usually 
recognized  at  an  autopsy,  and  that  autopsies  were  not  usually 
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made,*  there  does  not  seem  to  be  any  great  difference  between 
the  doijrees  to  wliicli  tlio  aliniontarv  tract  is  involved  by  primary 
carcinoma  in  the  two  Hospitals.  Nevertheless  Dr.  Sutherland 
spociHcally  refers  to  the  rarity  t)f  cancer  of  the  stomach  (p.  91) 
as  compared  with  carcinoma  of  lower  parts  of  the  alimentary 
canal.  Possibly  some  of  the  very  hir^c  number  of  cases  of 
hepatic  cancer  were  really  secondary  to  cancer  of  the  stomach, 
thoui^jh  some  were  secondary  to  carcinoma  of  the  intestine.* 
Beyond  doubt,  if  all  the  hepatic  cases  are  primary  in  that  or^^an, 
whether  in  the  hepatic  cells  or  in  the  bile  passay^es,  we  are  face 
to  face  with  as  remarkable  a  liability  to  disease  here  as  occurs 
in  the  case  of  the  penis.  In  this  c(»nnection  it  is  worth  mention- 
ing^ that  Dr.  Sutherland  informs  me  that  in  his  District  cirrhosis 
of  the  liver  is  extraordinarily  prevalent.  The  greater  preponder- 
ance of  rectal  and  anal  carcinoma  at  the  Mayo  Hospital  (;>8'9 
per  cent,  as  against  25' 1  per  cent,  at  the  Middlesex  Hospital) 
may  perhaps  be  explained  by  the  harder  character  of  the  fieces, 
resulting  from  a  diet  mainly  composed  of  vegetable  and  grain. 

(C)  So  far  as  concerns  the  relative  number  of  carcinomatous 
admissions  to  the  general  admissions  into  Hospital,  it  is 
impossible  to  compare  the  Mayo  and  the  Middlesex  by  reason  of 
the  verv  large  amount  of  cancer  taken  in  at  the  latter  Hospital. 
This  appears  from  the  fact  that  the  Middlesex  Hospital  received 
a«  many  cases  in  a  little  over  two  years  as  the  Mayo  Hospital 
admitted  in  twelve,  although  the  total  annual  admissions  in  both 
Hospitals  are  about  the  same.  Corresponding  with  this  the 
number  of  cancer  admissions  to  admissions  for  other  diseases 
works  out  at  the  Middlesex  at  about  57  per  thousand. 

In  another  general  Hospital  in  London  where  there  is  no 
special  Cancer  Charity,  the  cancer  admissions  are  about  43  per 
th<^>usand.  Comi»are«l  with  these  figures  the  cancer  admissions 
at  the  Mayo  Hospital  are  remarkable,  for  they  amount  to  less 
than  10  per  thousand,  and  amply  justify  Dr.  Sutherland  in  re- 
marking that  "  Cancer  is  not  a  common  disease  in  the  Punjab." 

While  we  are  considering  this  branch  of  the  subject,  it  will 
be  well  to  point  to  the  very  marked  difference  that  obtains  in 
the  case  of  sarcoma. 

•  Dr.  Sutherland  writes  I  hat  the  dia^'iioKis  was  inadc"  in  many  instances"  after 
an  exploratory  incision  durinjjlifi' ;  in  only  a  fow  instances  were  jxjst-morlcnis  made. 
He  also  reiterates  bis  stalemtnt  that  "  cuncer  uf  the  liver  is  often  primary." 
VOL.    III.  H 
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At  the  Mayo  Hospital  sarcoma  admissions  amount  to  about 
8  per  thousand ;  at  the  Middlesex  Hospital,  where  one  would 
a  'priori  expect  a  large  number,  owing  to  the  existence  of  a 
special  Cancer  Charity,  and  to  the  ignorance  of  the  public  as  to 
the  difference  between  carcinoma  and  sarcoma,  the  sarcoma 
admissions  are  about  11  per  thousand.  At  the  other  London 
general  Hospital  to  which  reference  was  made  above,  sarcoma 
admissions  constitute  about  8  per  thousand. 

How  far  the  figures  thus  obtained  are  comparable  it  is 
difficult  to  say,  for  probably  a  very  considerable  amount  of  the 
sarcoma  in  London  is  derived  from  the  provinces.  Upon  the 
assumption  that  the  figures  are  comparable  — and  it  is  probable 
that  the  Mayo  Hospital  bears  much  the  same  relation  to  the 
surrounding  districts  as  the  Hospitals  in  London  bear  to  the 
provinces — it  appears  that  the  far  smaller  amount  of  malignant 
disease  admitted  to  the  Mayo  Hospital  depends  entirely  upon 
the  existence  of  far  smaller  amount  of  carcinoma  in  the  districts 
from  which  it  draws  its  patients.  The  incidence  of  sarcoma 
around  London  and  around  Lahore  seems  to  be  much  the 
same. 

One  word  of  caution  in  accepting  these  conclusions  is, 
however,  necessary.  There  is  little  doubt  that  the  Hospital 
accommodation  per  thousand  of  population  is  much  higher  in 
London  and  around  than  it  is  in  Lahore  and  its  neighbourhood. 
For  this  reason  the  Lahore  statistics  probably  afford  a  less 
accurate  estimate  of  the  incidence  of  malignant  new  growths 
amongst  the  sick  population  of  the  Punjab  generally  than  do 
the  London  statistics  of  the  incidence  in  and  around  London. 
The  figures  for  the  Punjab  may  be  too  high  or  too  low,  but 
nevertheless  the  difference  between  the  Lahore  and  the  London 
statistics  in  the  matter  of  carcinoma  at  least  is  too  great  for 
their  complete  explanation  upon  this  view.  There  can  hardly 
be  room  for  doubt  that  carcinoma  is  rare  in  the  Punjab, 
whatever  may  be  the  case  in  reference  to  sarcoma. 

(D)  Upon  the  question  of  race  it  is  impossible  for  comparison 
to  be  made  between  the  two  series  of  statistics.  Dr.  Sutherland 
has  adverted  to  the  chief  points  worthy  of  notice  in  his  own 
figures.  In  the  absence  of  information  over  an  extended  period 
of  years  on  the  total  number  of  general  admissions  of  Europeans 
and  Eurasians,  it  is  impossible  to  criticize  the  extremely  small 
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numbers  of  cases  of  mali«;iiant  disease  further  than  has  been 
done  as  a  note  in  Dr.  Sutherhind's  Paper.  If  future  investiijja- 
tion  should  continu  the  relative  immunity  of  Eurasians — and 
enquiries  on  these  lines  have  already  been  conunenced — we  shall 
have  at  hand  a  positive  fact  of  enormous  importance.  That  such 
a  relative  in)munity  should  obtain  is  not  inconsistent  with  the 
<^enei*ally  rec»>i,'nized  resistance  of  cross-breeds,  whether  animal 
or  vegetable,  to  many  varieties  of  disease. 

(E)  Age. — It  will  be  convenient  to  place  the  Middlesex  and 
the  Mayo  series  in  parallel  columns. 


MiuDi-EsEx  f\nciNOM\  Sebies. 


Number 
of  Cases. 

0     . 

1     . 

G     . 

51     . 

40—50     114     . 

50—60     139     . 


Age. 

1-10 
10—20 
20-30 
SO— 40 


60— 7e 

70—80 

80-90 

90—100 

100—110 


Totiil 


84 

19 

5 

0 

0 

419 


Mayo  Carcinoma  Series. 

Number 
of  Cases. 

0 

0 

32 

72 

114 

87 

69 

12 


T..U1. 


39J 


From  this  it  appears  that  the  greatest  incidence  of  carcinoma 
occurs  ten  years  earlier  in  the  Mayo  Hospital  series,  and  also 
that  the  disease  is  more  prevalent  between  the  ages  of  20 
and  10. 

In  view  of  the  facts,  however,  (a)  that  the  two  sets  of  figures 
do  not  deal  with  the  same  years,  (b)  that  the  age  of  maximum 
incidence  differs  in  various  decades  even  within  the  experience 
of  the  same  Hospital,*  and  (c)  that  in  the  absence  of  histo- 
logical examination  a  certain  number  of  sarcomatii  may  be 
included  amongst  the  carcinomata,  it  would  be  unsafe  to  draw 
definite  conclusions. 


•  .See  Paper  by  W.  S.  Laziru-<- Barlow  and  W.  Gordon  Taylor  in  this  Volume. 
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CONTRIBUTION  TO  THE  STUDY  OF  THE  BLOOD 
IN  MALIGNANT  DISEASE  WITH  REFER- 
ENCE TO  ITS  SPECIFIC  GRAVITY. 

By  J.  J.  DOUGLAS,  M.D.,  F.E.C.P.E., 

EMDEN   HESEAECH  SCHOLAR. 

I.— INTRODUCTION. 

The  blood  in  malignant  disease  has  been  the  subject  of 
numerous  exhaustive  researches.  Nevertheless  they  have  been 
concerned  more  with  the  formed  elements  (c/.  a  Paper  by 
Pnce-Jones  in  Vol.  I.  of  these  Reports)  and  hsemoglobin  value 
than  mth  the  other  constituents.  In  particular,  among  the 
general  characters  of  the  blood  little  attention  appears  to  have 
been  paid  to  its  specific  gravity.  It  was  on  this  account  that 
the  following  observations  were  made,  and  it  was  hoped  also 
that  possibly  some  variations  in  the  specific  gravity  of  the 
blood  might  be  established,  which  would  be  of  service  in  the 
early  diagnosis  of  internal  forms  of  the  diseases  in  question. 

According  to  Sherrington  and  Copeman  (^) — and  Schmaltz  (-) 
takes  practically  the  same  view — alterations  in  the  specific 
gravity  of  the  blood  may  be  due  to  one  or  more  of  the  following 
causes : — 

1 .  An  increase  or  diminution  in  the  number  of  corpuscles  in 
a  given  volume,  the  specific  gravity  of  individual  corpuscles,  and 
of  the  plasma  remaining  unchanged. 

2.  An  increase  or  diminution  in  the  density  of  the  plasma, 
the  specific  gra\aty,  and  the  number  of  the  corpuscles  remaining 
unchanged. 

3.  A  simultaneous  increase  or  diminution  in  density,  both 
of  the  corpuscles  and  plasma,  with  or  without  alteration  in  the 
number  of  corpuscles  in  a  given  volume  of  the  blood. 

On  these  grounds  it  seemed  desirable  that  observations 
should  be  made  as  regards  the  specific  gravity,  not  only  of  the 
whole  blood,  but  also  of  the  plasma  and  the  corpuscles,  and 
that  the  relative  proportions  of  the  volumes  of  the  two  latter 
should  be  determmed. 
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II.— PREVIOUS  WORK. 

Witli  rojjfard  to  previous  work  on  tlio  spocific  f^ravity  of  the 
bl«xxl  in  cancer,  Cabot  (^)  makes  the  statement  that  "  the  sj)eciHc 
fj^ravity  is  re<lucetl  in  most  cases,  runninti^  rouji;hly  parallel  with 
the  haemoglobin, "  and  in  this  connection  Bierfreund's  (')  observa- 
tions on  the  regeneration  of  the  hjemo^lobin,  after  operations 
in  cancer  cases,  are  of  interest,  but  seem  to  want  confirmation. 
Grawitz  {^)  found  that  the  number  of  the  red  corpuscles,  the  dry 
substance  of  the  blood,  and  its  specific  j^ravity  all  underwent 
diminution  with  the  advance  of  the  cancer  cachexia.  Peiper  (")  in 
cases  of  carcinoma  ventriculi  obtained  low  sjjecific  gravities. 
Hammerschlag  ('"')  also,  in  a  paper  on  hydra-niia,  gives  the  results 
of  his  observations  on  a  few  cancer  cases.  He  obtained  low 
blood  specific  gravities  in  all  except  a  case  of  o'snpliagcal 
growth,  where  the  high  density  of  the  blood  was  attributable 
to  the  difficulty  the  patient  had  in  swallowing.  Here  the 
peculiarity  is  probably  explicable  by  a  deficient  absorption  of 
fluid. 

III.— METHOD. 

The  specific  gravity  method  of  Roy  (Lloyd  Jones)  was 
employed,  and  the  writer  cannot  understand  the  objection  to  it 
raised  in  a  recent  paper  (')  on  the  gnjunds  that  it  needs  a  relatively 
large  amount  of  blood.  As  pointed  out  by  Jones  (**)  in  his  original 
paper,  quite  a  small  drop  suffices.  A  series  of  solutions  of 
varying  specific  gravity  were  made  up  from  1*0200  to  1*0920. 
These  were  prepared  with  glycerine  and  distilled  water,  and 
a  little  formalin  was  added  as  a  preservative  against  moulds. 
Those  alxtve  1*0500  were  estimated  by  means  of  Kew-tested 
hydrometers.  From  solutions  so  made  those  below  1*0500  were 
prepared  according  to  the  equation  : 

a    («' —  «) 

X  = 

1000-8' 
When  8  =  sp.  gr.  glycerine  solution  ; 
a  =  amount  in  c.cm.  of  ditto  ; 
»'=  sp.  gr.  of  desired  glycerine  solution  ; 
X  —  amount  of  water  in  c.cm.  to  be  add*'*!. 
The  value  of  this  equiition  was  repeatedly  tested,  and  it  was 
found  to  give  accurate  results. 
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After  three  months  the  solutions  were  examined  by  the 
sp.  gr.  bottle.  The  specific  gravity  of  the  lower  haK  of  the 
series  was  found  to  have  undergone  very  little  change,  the 
difference  ranging  from  "0001  to  '0003.  Higher  in  the  series, 
however,  a  distinct  gain  in  specific  gravity  was  found  to  have 
taken  place.  This  was  most  marked  in  the  heaviest  solutions 
from  1-0840  to  1-0920,  where  the  gain  was  as  much  as  -0010, 
and  in  one  case  nearly  •0020.''^  In  the  tabulated  readings, 
therefore,  of  the  corpuscular  densities  it  should  be  borne  in 
mind  that  the  specific  gravity  was  at  least  the  figure  recorded. 

The  blood  to  be  examined  was  taken  from  the  finger,  usually 
the  middle  finger,  and  always  between  3  and  3.30  p.m.,  this 
being  a  time,  nearly  three  hours  after  a  meal,  when  the  quantity 
of  fluid  present  in  the  tissues  would  be  probably  at  a  minimum. 
As  a  further  precaution  against  the  admixture  of  the  blood  mth 
tissue  lymph  the  method  of  Oliver  (°)  was  employed  as  follows : 
Three  stout  rubber  rings  were  rolled  with  pressure  in  succession, 
from  the  tip  of  the  finger  upwards,  to  beyond  the  interphalan- 
geal  joints ;  a  piece  of  brass  tubing  was  then  slipped  on  the 
finger  up  to  the  rings,  and  the  latter  removed  by  rolling  them 
off  the  finger  on  the  tube.  The  puncture  was  then  quickly 
made,  and  the  first  drop  of  blood  taken  for  its  specific  gravity. 
This  was  estimated  in  the  usual  way  by  means  of  a  capillary 
pipette,  bent  to  a  right  angle  a  few  mm.  from  the  end,  and  a 
row  of  specimen  tubes  2  cm.  in  diameter,  containing  the 
solutions.  A  portion  of  blood  was  then  taken  for  the  separate 
estimation  of  the  corpuscles  and  plasma  in  the  following  way  : 
A  2  per  cent,  solution  of  potassium  oxalate  was  made,  and,  for 
a  reason  to  be  explained  later,  was  coloured  with  a  trace  of 
solid  methylene  blue.  This  solution  was  found  to  have  a 
specific  gravity  of  1-0120.  By  means  of  a  pipette — that  devised 
by  Nabarro  (^^)  for  use  in  the  typhoid  serum  test  was  found  useful 
— 5  c.mm.  of  this  solution  was  taken  up  and  then  45  c.mm,  of 
blood,  the  whole  bemg  then  drawn  into  the  mixing  bulb  and 
thoroughly  mixed.  This  gave  a  -2  per  cent,  solution  of  potassium 
oxalate  in  blood,  and  efficiently  prevented  coagulation.  The 
blood  was  then  blown  out  into  a  capillary  tube  of  approximately 


*  Three  months  later  the  solutions  were  again  tested,  and  were  not  found  to 
have  undergone  any  noteworthy  change. 
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imiforni  calibro,  iiiul  coiitrit'uj^.ilized  until,  by  mosisurement, 
tlie  corpuscular  volume  remained  constant.  This  was  fouiul  to 
tiike  about  four  minutes.  The  rehitivo  volumes  of  the  corpuscles 
and  of  the  plasma  were  then  measured,  and  the  percentage 
calculated.  The  writer  gives  the  figures  so  obtained  with 
diffidence,  being  aware  of  the  possible  fallacies  of  such  methods 
of  volume  estimation — see  Biernacki  ("),  Goldsmith  ('') — and  only 
claims  for  them  approximate  accuracy.  The  tube  was  then  cut 
at  the  junction  of  the  corpuscles  and  plasma,  and  a  little  of  the 
lowest  of  the  pasty  corpuscular  mass  was  sucked  up  into  a 
capillary  pipette,  and  its  specific  gravity,  by  Roy's  method, 
estimated.  The  specific  gravity  of  the  oxalate  plasma  was  then 
taken  in  the  same  way,  and  it  was  in  this  that  the  value  of  the 
blue  coloration  of  the  oxalate  solution  was  evident.  The  plasma 
sometimes,  especially  if  of  low  specific  gravity,  is  so  nearly 
colourless  that  it  is  very  difficult  to  distinguish  it  from  the 
glycerine  solution.  The  methylene  blue  entirely  removes  this 
difficulty.  The  luemoglobin  was  then  estimated  by  means  of 
Haldane's  hiemoglobinometer.  Finally  the  specific  gravity  of 
the  bhx)d  was  taken  a  second  time  to  estimate  the  "  lymph 
diflPerence"  (Oliver).  This,  however,  presumably  for  the 
reason  already  stated,  i.e.,  because  the  blood  was  taken  three 
hours  after  a  meal,  was  seldom  of  importance.  The  whole 
time  occupied  in  obtaining  the  blood  amounted  to  scarcely 
more  than  two  minutes,  and  one  puncture  was  nearly  always 
sufficient. 

To  correct  for  the  addition  of  the  oxalate  solution,  as  far  as 
the  plasma  was  concerned,  was  simple,  the  dilution  being 
merely  one  in  ten.  For  the  corpuscles  it  seemed  that  the 
following  might  give  more  accurate  results.  Bunge  ('-)  has 
concluded,  from  estimation  of  the  contained  sodium,  that,  after 
centrifugjilizing  defibrinated  pig's  blood,  the  corpuscular  paste 
still  contains  one-sev<Mith  of  its  bulk  of  serum.  The  correction 
of  the  figure  with  regard  to  the  corpuscles  was  made  on  this 
basis,  a  one  in  seven  dilution  with  the  oxalate  plasma  being 
assumed.  At  any  rate,  it  may  confidently  be  asserted  that 
there  is  an  appreciable  amount  of  plasma,  even  with  the 
thickest  corpuscular  paste.  One  has  (^nly  to  examine  a  little  of 
such  a  paste  beneath  the  microscope  to  be  convinced  of  the 
fact.  ^ 
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IV.— EESULTS   OF   OBSERVATIONS. 

Observations  were  made  in  44  cases  of  undoubted  cancer, 
and  the  results  have  been  tabulated.  Table  I.  gives  a  summary 
of  the  results  in  those  cases  in  which  more  than  one  observation 
was  made.  Table  III.  includes  those  in  which  only  a  single 
observation  was  found  possible.  The  protocols  of  the  entire 
investigations  from  which  Table  I.  is  di'awn  up  is  given  in 
Table  II.  at  the  end  of  the  Paper. 

Table  I. — Summary  of  Results  in  Cases  where  more  than 
One  Observation  was  made. 


Case. 

Sp.  gr. 
of  Blood. 

Sp.  gr. 
of  Corpuscles. 

Sp.  gr. 
of  Plasma. 

Percentage 

volume 

of  Corpuscles. 

I. 

Fall 

Else 

Fall 

Fall 

II. 

f          Fall 
;.          Fall 

Fall 
Rise 

Fall 
Fall 

Fall 
Rise 

III. 

(          Fall 
^          Fall 

Rise 
Fall 

Fall 
Fall 

Fall 
Fall 

IV. 

'     Stationary 
:           Fall 

Stationary 
Fall 

Fall 
Stationary 

Rise 
Fall 

V. 

Fall 

Rise 

Fall 

Fall 

VI. 

f          Fall 
i           Fall 
L          Fall 

Rise 
Fall 
Fall 

Stationary 

Stationar}' 

Fall 

Fall 
Rise 
Fall 

VII. 

Fall 

Fall 

Fall 

Fall 

VIII. 

Stationary 

Fall 

Fall 

Rise 

IX. 

Uise 

Stationary 

Stationar^'^ 

Rise 

X. 

Fall 

Rise 

Fall 

Fall 

XI. 

Fall 

Fall 

Stationary 

Fall 

XII. 

Fall 

Fall 

Fall 

Fall 

XIII. 

Fall 

Fall 

Stationary' 

Fall 

If,  as  is  generally  allowed,  the  average  specific  gravity  of 
normal  blood  be  taken  as  1-0590  for  men  and  1-Oo60  for  women, 
it  will  be  seen  from  the  cases  examined  that  in  carcinoma  it 
was  markedly  subnormal,  being  1*0522  and  1-0481  respectively. 
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In  several  of  the  eases  the  blood  in  respect  to  specific 
pfi*avity,  lueniojrlobin  percentaj^e,  and  corpuscular  count  will  be 
seen  to  be  almost  or  quite  up  to  the  healthy  nonnal.  See,  for 
example.  Cases  8,  7,  9,  20,  22,  three  of  which  were  of  mammary, 
and  two  of  uterine  cancer.  All  of  these  cases  were  of  long 
standin<x,  and  it  must  not  therefore  be  supposed  that  the  blood 
examinations  were  made  at  a  time  before  which  it  is  possible 
for  blool  changes  to  occur. 

Among  the  female  cases  which  ha<l  a  blood  specific  gravity 
of  1*0500  and  over,  there  were  : — 

8  out  of  a  total  number  of  10  mammary  cases. 

9  „  ,,  „  18  uterine  cases. 
2       ,,           „             „  2  rectal  cases. 

1       „  „  „  1  pharyngeal  case. 

In   the    remainder   of    these   female    cases  the   blood    specific 
gravity  was  under  10500. 

The  blood  specific  gravity  seemed  to  have  a  distinct  relation- 
ship with  the  emaciation  and  general  cachexia  of  the  patient, 
being  higher  in  the  non-emaciating  cases  and  lower  in  those 
rapidly  wasting.  It  is  probably  in  part  fortuitous  that  rapid 
wasting  was  found  more  frequently  among  the  uterine  than 
among  the  mammary  cases  in  the  series  investigated. 

With  regard  to  the  specific  gravity  of  the  red  blood  cor- 
puscles, there  is  a  considerable  divergence  of  opinion  among  the 
few  observers  who  have  worked  at  this  subject.  C.  Schmidt  (") 
estimates  the  normal  specific  gravity  a-s  1'0880 — 1*0881>,  adding 
that  in  dropsy  it  sinks  to  1'0819,  and  in  cholera  rises  to  1'1027. 
Welcker  (^'),  on  the  other  hand,  gives  a  much  higher  estimate, 
viz.,  1*1050.  The  writer  obtained  results  midway  between 
those  of  Schmidt  ami  Welcker,  his  average  in  cancer  cases 
being  1-1007  for  men,  and  1-0985  for  women.  The  average 
obtiiined  from  the  blood  of  nine  healthy  men  was  practically  the 
same,  viz.,  11006.  In  some  of  the  latter  the  corpuscular 
specific  gravity  was  estimated,  both  by  the  method  already 
indicated  and  by  the  pycnometer,  the  results  being  practically 
identical.  While  thus  the  average  corpuscular  specific  gravity 
did  not  deviate  very  extensively  from  the  normal,  in  some  cases 
it  was  considerably  lower  (for  example,  in  Cases  2,  6,  15,  and 
18) ;  this  lowering  was  associated  in  all  cases  with  emaciation 
and  grave  cachexia. 
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The  specific  gravity  of  normal  plasma  being  taken  as 
I  '029 — 32  for  both  sexes,  the  density  of  the  plasma  also  was 
fovuid  in  the  cases  examined  to  be  below  the  average,  being 
1'0253  for  men,  and  1'0271  for  women.  The  explanation  of 
the  greater  lowering  in  men  may  be  the  comparative  rarity  of 
the  non-emaciating  type  of  cancer  in  the  male  series.  This 
agrees  with  the  results  of  Hammerschlag  (i^),  who  finds  that  both 
in  tuberculosis  and  in  malignant  disease  the  specific  gravity  of 
the  plasma  is  only  lowered  when  cachexia  has  become  well 
marked.  Partly,  however,  it  may  depend  in  both  cases  upon 
the  not  unnatural  supposition  that  the  effect  of  confinmg  a  man 
within  the  walls  of  a  Hospital  is  greater  than  that  of  confining 
a  woman,  by  reason  of  the  general  difference  of  their  associations 
in  health. 

Table  I.  gives  a  summary  of  the  results  of  two  or  more 
observations  on  thirteen  cases.  It  will  be  seen  that  in  eleven 
the  blood  specific  gravity  has  fallen.  In  one  it  has  remained 
unchanged,  and  in  one  it  has  risen.  The  two  latter  cases  are 
those  of  well-nourished  women  of  73  and  76,  with  slowly 
growing  mammary  cancer.  In  the  other  cases  the  fall  in 
specific  gravity  appears  to  have  run  parallel  with  the  progress 
of  the  cachexia,  not  only  in  direction,  but  also  in  degree. 

Another  striking  point  is  the  fall  in  specific  gravity  of  the 
plasma.  In  ten  of  the  thirteen  cases  it  is  lower,  in  three  it  is 
unaltered,  and  in  none  is  it  increased. 

The  change  in  the  corpuscular  specific  gravity  is  variable, 
but  it  more  frequently  undergoes  diminution.  The  same  may 
be  said  of  the  corpuscular  volume. 

It  will  be  seen  in  the  thirteen  cases  that  the  alterations  in 
specific  gravity  of  the  blood  fall  under  Sherj-ington  and 
Copeman's  headings,  already  referred  to,  as  follows  : — 

Under  the  first  heading        .         .         1 
„  second  heading  .         .         1 

,,  third  heading      .         .       11 

That  is  to  say,  the  most  frequent  physical  explanation  of 
the  fall  in  blood  specific  gravity  is  found  to  be  a  lowering  of 
the  specific  gravity  of  the  plasma,  which,  since  it  is  impossible 
to  regard  it  as  due  to  a  positive  addition  of  water,  must  almost 
certainly   be   regarded   as   due   to   loss   of  solids,  presumably 
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TABLE  I[. 

Disease. 

Date. 

Sp.  Gr. 
Blood. 

Sp.  Gr. 
Corpuscles. 

Sp.  Gr.  Plasma. 

Vol.  °/o 
Plasma. 

Hsemogl. 

°/o 

Period. 

— 

DilTerence.                            1 

No.   Reference. 

Sex. 

Age. 

YU..     ,o 

Cur- 

puscles. 

puscles. 

Sp.  Gr. 
Plasma. 

Vol.°/o 

Cor- 
puscles. 

Uncor- 
rected. 

Cor- 
rected. 

Unoor-  '     Cor- 
rected,     rected. 

Sp.  Gr. 
Blood. 

1 

C.R.  88        F. 

69 

C.  MiMMi:    -'   14  X. '03 
„            -     25iv. '04 

0460  '    10870 
0430      10880 

1-0972      1-0255 
1-0985      1-0250 

1-0270 
1-0263 

32-1          67-9     ' 
30-4          09-6 

6  mts.     — 

0030 

+  0013  1  —  -0007 

—  1-7 

2 

C.R.  490 

F. 

42      C.  Uteri  -    -     15  x.  '03 
„      \          „         -     -     24  xi.  '03 
„                „         -     -  ^  26  iv.  '04 

0440  I    I'OSSO 
0400      1-0840 
0320  \    1-0840 

1-0944  '    1-0285 
1-0936      1-0260 
1-0945      1-0210 

1-0303        30-7     !      69  3 

1-0275        24-4          75.6             46 

1-0220        28  2          71-8 

IJ  mts. 
5  mts. 

_ 

0040 
0080 

0020 
0010 

—  -0008  —  -0028 
+  -0009  1  —  0055 

+  -0048  1  —  -0011 

—  -0016  —  -0007 

—  6.3 
+  3-8 

—  6-7 

—  1-0 

+  01 

—  6-6 

3 

C.R.  508 

F. 

61 

C.  MAMMa;    - 

15  X.  '03 
21  xi.  '03 
26  iv.  '04 

0540 
0520 
0510 

10880 
1-0920 
1-0905 

1-0982      1-0265 
1-1030      1-0255 
1-1014      1-0250 

1-0281        42-8          57-2 

1-0270        36-1          63-9             81 

10263  j      35-1          64-9 

li  mts. 
5  nits. 

If  mts. 
5  mts. 

4 

C.R.  458 

F. 

40 

C.  Utebi  -    - 

15  X.  '03 
2  xii.  '03 
25  iv.  '04 

, 

0510 
0510 
0490 

1-0910 
1-0910 
1-0900 

1-1020       1-0250 
1-1020       1-0245 
1  1009       1-0245 

1-0263         35-5 
1-0259        35-6 
10259         29-0 

645 
644 
710 

72 

Nil. 
—  -0020 

Nil. 
—  0011 

—  -0004 
Nil. 

5 

C.R.  522 

F. 

33 

C.  Uteri  -    - 

19  X.  '03 
23  xi.  'U3 

0540 
0500 

1-0860 
10910 

10935      1-0290 
1-1022      1.0235 

10309        40-5 
1-0247        348 

59  5 
65-2 

72 

Imt. 

0040 

+  -0067 

—  -0062 

—  5-7 

6 

C.R.  498 

F. 

31 

C.  Utrei  -    - 
" 

20  X.  '03 
23  xi.  '03 
25  xi.  '03 
25  iv.  '04 

1 

0410 
0320 
0315 
0300 

1-0810 
1-0850 
1-0840 
1-0820 

10908 
1-0955 
10943 
1-0922 

1-1029 
1-1018 

1-0220 
1-0220 
10220 
10210 

1-0231 
1-0231 
10231 
1-0220 

28  5 
13-5 
16-1 
14-4 

75-5 
86-5 
83-9 
85-6 

18 
26 

1  mt. 
2  days. 
5  mts. 

- 

0090 
0005 
0015 

+  -0047 

-  0012 

—  -0021 

•• 

Nil. 

Nil. 

—  0011 

—  150 
+  3-4 
-1-7 

7 

C.R.  198 

F. 

74 

C.  Mamm.]!    - 

4  xi.  03 
25  iv.  '04 

^ 

0560 
0520 

1-0920 
1-0910 

1-0265 
1-0260 

1-0281 
1-0275 

45-0 
41-0 

55-0 
59-0 

96 

6  mts. 

— 

0040 

—  -0011 1  —  -0006 

—  40 

8 

C.R. 
S.A.J. 

F. 

76 

C.  Utebi  -    - 

13  xi.  '03 
25  iv.  '04 

0500 
0500 

10920 
10910 

1-1031 
1-1021 

1.0250 
10245 

1-0203 
1-0259 

338 
34-2 

66-2 
65-8 

76 

•• 

5^  mts. 

Nil. 

—  0010 

—  0004 

+  0-4 

9 

C.R.  345 

F. 

73 

C.  Mamms    - 

24  xi.  '03 
26  iv.  '04 

0530 
0550 

1-0903 
10900 

1-ioor. 

1-1006 

1-0260 
1-0260 

10275 
10275 

35-5 
361 

64-5 
63-9 

86 

5  mts. 

+  - 

0020 

Nil. 

Nil. 

+  0-6 

10 

C.R.  531        F. 

44 

C.  Utebi  -    - 

25  xi.  '03 
2  xii.  '03 

0530 
0520 

1-0890 
1-0890 

10993 
10995 

1-0270 
1-0200 

1-0286 
1-0275 

370 
33-3 

63-0 
66-7 

68 
72 

1  wk. 

4  mts. 

_ 

0010 

+  -0002 

—  0011 

—  3-7 

11  '  C.R.  502 

M. 

55     '  C.  LiNora:    - 

4  i.  '04 

5  V.  '04 

0530 
0410 

1-0890 
1-0880 

1-1000 
1-0990 

1-0230 
1-0230 

1-0270 
1-0250 

1-0242 
1-0242 

280 

207 

720 
73-3 

55 

_ 

0090 

—  -0010 

Nil. 

-1-3 

12 
13 

C.R.  496 

M.        72      C.  Recti   ■    - 

8  i.  '04 
5  V.  '04 

0550 
0510 

1-0920 
1-O90O 

1-1028 
1-1008 

1-028B         391           60  6              72 

1-0263        32-5          67-5             ..              4  mts. 

_ 

0040 

— -0020 

—  0023 

-0-9 

C.R.  556 

M. 

61     ,  C.  Buccx  -    - 

2fi  i.  '04 
5  V.  '04 

OfiOO  '    10920 
0550  ]    1  0000 

1-1031        1-0250 
1  1008       1-U250 

10263        42-0     ,      57-5             78 

102(;3        37-6          62-4             ..            3  J  mts. 

_ 

0050 

—  0023 

Nil. 

—  4-9' 

^>^ 

TABLE  II. 


Vol.  °,o 

Cor- 
puscles. 


—  6.3 

+  3-8 


004 
1. 

+  01 
—  6-6 

062 

-B'7 

1. 

1. 
Oil 

—  150 
+  3-4 
-1-7 

CLINICAL  EEMABKS. 


Lessening  of  blood  density  due  to  diminution  of  sp.  gr.  of  plasma  as  well  as  of  the  °  o  volume 
of  corpuscles,  although  the  sp.  gr.  of  the  latter  is  increased. 


During  first  period  loss  in  blood  density  caused  by  diminution  of  plasma  sp,  gr.  and  ot 
°/o  corpuscular  volume  and  also  by  slight  decrease  in  corpuscular  sp.  gr.  During  the  second 
period  it  is  due  solely  to  loss  in  plasma  sp.  gr.,  which  is  relatively  great,  there  being  increase 
both  in  corpuscular  "density  and  percentage  volume. 


Biminulion  ot  blood  density  during  first  period  due  to  fall  in  plasma  sp.  gr.  and  in  °(o 
corpuscular  volume,  the  corpuscular  sp.  gr.  being  considerably  raised.  In  the  second  period 
both  plasma  and  corpuscular  density  have  decreased,  and  the  °(q  corpu^icular  volume  has  become 
further  lessened. 


j  During  first  period  in  this  case  the  blood  sp.  gr.  has  remained  the  .<aine.  The  density  of  Iht* 
plasma  is  diminished,  but  there  is  slight  increase  of  the  °,'o  corpuscular  volume.  During  second 
[  period  fall  in  blood  sp.  gr.  caused  chiefl}'  by  decrease  in  the  corpuscular  volume,  though  there 
I  is  also  a  lessening  of  corpuscular  sp.  gr.     Plasma  density  is  unchanged. 


has  causeti  fall  of  blood 


J?all  in  plasma  sp.  gr.,  with  decrease  of  the  corpuscular  °  q  volu 
sp.  gr.  in  spite  of  rise  in  corpuscular  sp.  gr. 

I  During  the  first  and  second  periods,  which  may  be  t.kenasone,  loss  in  the  blood  sp.  !;r.  seems 
dependant  on  diminution  of  the  °,o  corpuscular  volume,  which  is  considerable.  The  corpuscular 
sp.  gr.,  however,  is  raised,  and  that  of  the  plasma  is  uucdianged.     During  third  period  there 

j  is  a  further  diminution  iu  corpuscular  volume,  and  a  loss  of  sp.  gr.  ot  both  corpuscles  and 
plasma. 


Disease  of  at  least  five  years'  duration.    Growth  ulcerating  and 
bleeding.    Slight  fever.    Patient  getting  very  feeble. 


Disease  first  noticed  in  May  '02.    Ulceration  and  hemorrhage. 
No  fever.    Patient  has  been  rapidly  emaciating  lately. 


Growth  first  noticed  four  years  ago.  Ureast  amputated  three 
years  ago.  Recurrence  in  axillary  glands.  Ulceration.  Secondary 
deposits  iu  viscera.    No  fever.    Patient  well  nourished. 


Disease   began   two  years   ago.      Hapid   growth.      No   fever. 
Patient  fairly  well  nourished.     Slight  but  frequent  hemorrhage. 


Di.sease  of  four  ^'ears'  duration.     Foul  discharge.     Patient  well 
nourished.     Death  14  April  '04. 


Blood  sp.  gr.  lowered  by  loss  of  density  ot  pla 
'/o  volume  of  the  latter. 


I  and  also  of  corpuscles,  with  diminution  of 


Disea  e  first  noticed  June  '02.  Oftensive  discharge.  Kecto- 
vaginal  and  vesico-vagiual  fistula).  No  hemorrhage.  Consider- 
able fever.     Great  emaciation.     Death  15  June  '04. 


No  fever.     Patient  not  emaciated.     General  conditions  fair. 


The  sp.  gr.  of  the  blood  is  unchanged  in  spite  of  slight  fall  in  sp.  gr.  of  both  plasma  and  cor-         A   very   .slow-growing  case.      Patient  fairly   well   nourished, 
puscjfs,  this  being  compensated  by  increase  iu  °lo  volume  of  the  latter.  I  Has  been  iu  hospital  four  years. 


•    oi''^  "i"'^  "'^^  '"  "''"'^''  ^^^  blood  sp.  gr.  is  increased.     This  is  apparently  due  solely  to  gain         A  slow-growing  case.     Patient's  general  condition  good.     No 
in  °/o  volume  of  corpuscles.  fever.     No  ulceration. 


Fall  in  blood  sp.  gr.  due  to  lessening  of  plasma  sp.  gr.  and  of  corpuscular  °,o  volume.     The  |       Disease  first  noticed  two  years  ago.     Hemorrhage.     Emacia 
corpuscular  density,  however,  is  slightly  raised.  I  tiou.     Fever. 


Fall  in  blood  density  due  to  loss  ot  corpuscular  sp.  gr.  of  %  volume.     The  sp.  gr.  of  the  [       Secondary  growths.     Disease  ut  18  months'  duration.     Patient 
puusma  remaining  unchanged.  |  has  got  very  much  worse  during  the  last  three  months. 


Diminution  of  blood  sp.  gr.  caused  by  tall  in  plasma  sp.  gr.  and  in  corpuscular  sp.  gr.  and 
/o  volume.  '    * 


tl,«^,°r  '"  '•'""'^  *P-  S''-  due  t"  dimiuulion  of  corpuscular  density  and  °/o  volume.     The  sp.  gr.  of 
the  plasma  is  unchanged.  J  to 


Disease  of  two  years'  duration.     Left  inguinal  colotomy. 


Disease  of  eighteen  months'  duration.     Extension  to  lower  jaw. 
Perti.raliuu  of  cheek.     Death  2  June  'U4. 


Sp.  Gr. 
Corpuscles. 

Sp.  Gr. 

Plasma. 

Reference. 

Sex. 

Age. 

Disease. 

Date. 

Sp.  Gr. 

Blood. 

No. 

Uncor- 
rected. 

Cor- 
rected. 

Uncor- 
rected. 

Cor- 
rected. 

14 

C.R. 

427 

F. 

57 

C.  Uteri  -    - 

21  X.  '03 

1-0490 

1-0870 

10976 

10265 

10281 

15 

C.R. 

482 

F. 

40 

C.  Utehi  -    - 

13  X.  '03 

1-0440 

1-0850 

1-0950 

1-0245 

10259 

16 

C.R. 

34G 

F. 

58 

C.Mammakum 

14  X.  '.'3 

1-0540 

1-0890 

1-0250 

1-0263 

17 

C.R. 

523 

F. 

64 

C.Ventbiculi 

21  X.  '03 

1-0460 

1-0890 

1-0996 

1-0250 

1-0263 

18 

C.R. 

4C5 

F. 

58 

C.  Mamm^s    - 

20  X.  '03 

1-0430 

10760 

1-0850 

1-0220 

1-0231 

19 

C.R. 

454 

F. 

58 

C.  Uteri  -    - 

27  X.  '03 

1-0480 

1-0890 

1-0977 

1-0245 

1-0259 

20 

C.R. 

506 

V. 

55 

C.  Utebi  -    - 

28  X.  '03 

1-0500 

1-0900 

1-1006 

1-0260 

1-0275 

21 

C.R. 

464 

F. 

37 

C.  Uteri  -     - 

29  X.  '03 

10500 

1-0895 

1-0998 

1-0275 

10292 

22 

C.R. 

436 

F. 

47 

C.  Uteei  -    - 

30  X.  '03 

10560 

1-0890 

1-0993 

1-0270 

1-0286 

23 

C.R. 

485 

F. 

47 

C.  Mamm^    - 

2  xi.  '03 

1-0500 

1  -0900 

1-1006 

10260 

1-0275 

24 

C.R. 

481 

F. 

03 

C.  MAMM.E      - 

5  xi.  '03 

1-0520 

1-0890 

1-0997 

1-0245 

1-0259 

25 

C.R. 

415 

F. 

50 

C.  Recti  -    • 

5  xi.  '03 

1-0570 

1-0920 

1-1020 

1-0320 

1-0342 

26 

C.R. 

479 

F. 

65 

C.  Recti  -    - 

6  xi.  '03 

1-0530 

1-0910 

1-1016 

1-0270 

1-0286 

27 

C.R. 

441 

F. 

57 

C.  Uteri  -    - 

6  xi.  '03 

1-0550 

1-0900 

1-1006 

1-0260 

1-0275 

28 

C.R. 

397 

F. 

58 

C.  Uteri  -    - 

6  xi.  '03 

1-0440 

1-0880 

1-0984 

1-0250 

1-0263 

29 

C.R. 

255 

F. 

30 

S.  Femoris    - 

6  xi.  '03 

1-0490 

1-0860 

1-0970 

1-0200 

1-0208 

30 

C.R. 

516 

F. 

25 

C.  Uteri  -    - 

9  xi.  '03 

1-0510 

1-0920 

1-1021 

1-0265 

1-0281 

31 

C.R. 

412 

F. 

51 

C.  Uteri  -    - 

9  xi.  '03 

1-0420 

1-0870 

10974 

1-0245 

10259 

32 

C.R. 

525 

F. 

43 

C.  Uteri  -    - 

Uxi. '03 

1-0420 

1-0860 

1-0962 

10240 

1-0253 

33 

C.R. 

492 

F. 

39 

C.  Mamm^    - 

11  xi.  '03 

1-0505 

10860 

10961 

10250 

1-0263 

34 

C.R. 

530 

F. 

59 

C.  Mamm^    - 

13  xi.  '03 

1-0560 

1-0920 

11026 

1-0280 

1-0297 

35 

13.P. 

F. 

39 

C.  Phaeyngis 

14  xi.  '03 

1-0560 

1-0900 

1-1003 

1-0280 

10297 

36 

C.R. 

539 

M. 

52 

C.  Recti  -    - 

4  i.  '04 

1-0510 

1-0910 

1-1020 

1-0250 

10263 

37 

C.R. 

528 

M. 

47 

C.  Linguae    - 

4  i.  '04 

1-0410 

1-0910 

1-1024 

1-0220 

1-0231 

38 

C.R. 

547 

M. 

61 

C.  Laryxgis- 

8  i.  '04 

1-0560 

1-0910 

1-1020 

1-0250 

10263 

39 
40 
41 

C.R. 
C.R. 
C.ll. 

499 
542 
52,) 

M. 
M. 
M. 

84 
55 
40 

C.  Labii    -    - 
r  Lympho-    "^ 
<  Sarcoma     > 
(  Ceryicis     ) 

C.  COLI      -      - 

8  i.  '04 
12  i.  '04 
12  i.  '04 

1-0530 
10540 
1-0550 

1-0900 
1-0880 
1-0880 

1-1010 
1-0988 
10990 

1-0240 
1-0230 
1-0220 

10253 
1-0242 
10231 

42 

C.R. 

529 

M. 

57 

C.  LlXGU-E     - 

12  i.  '04 

1-0510 

10860 

1-0966 

1-0220 

10231 

43 

C.R 

564 

M. 

53 

C.  Scroti  -    - 

17  ii.  '04 

1-0540 

1-0910 

1-1020 

1-0250 

1-0263 

4t 

C.R 

566 

M. 

62 

C.  Labii    -     - 

22  ii.  '04 

1-0530 

1-0900 

1-1007 

1-0255 

1-0270 

III. 


°  o  Vol. 
Plasuu. 


351 

4tJ-2 
38-5 

3R-5 
4<)-4 


64-5 

70*6 

58-8 
680 
62-5 


/o 
Ub. 


11  EM  AUKS. 


715 

64-9 
59-8 
61-5 

635 
596 


48 


330 

67  0 

04 

32«3 

674 

78 

29-4 

70-6 

64 

422 

57-8 

89 

41-5 

58-5 

74 

348 

65-8 

72 

340 

660 

70 

34-7 

65-3 

74 

340 

C60 

74 

3G6 

03-4 

64 

314 

65-6 

58 

310 

690 

70 

21-2 

78-8 

44 

310 

C90 

50 

365 

635 

62 

423 

577 

92 

■Urv 

(A>0 

74 

311 

65-9 

02 

54 
06 

01 
02 

08 

63 
72 


Disease  of  twelve  mouths'  duratiou.     General  cundition  lair.    Died  suddcnl^- 
10  February  '04.     Jaundice. 

Patient  very  cachectic  and  ill.     Died  7  November  '03.     Secondary  growths 
lun^'  and  glands. 

Growth  of  very  slow  growth.     Little  emaciation. 

Much  emaciation.     Died  18  December  '03. 

Disease  of   three-and-a-half  years'   duration.      Secondary   cervical   glands. 
Died  16  January  '04. 

Ra}jid  emaciation.     Died  14  February  'OJ. 

Di.sease  of  two  years' duratiou.    Patient  well  muirislied.    1M5.C'.  =  5,000,000. 

Diseiu«iC  first   noticed  two  years  ago.      Ulceration.      Ihemorrhago.      Fever. 
R.B.C.  5,055,000. 

R.B.C.  5,385,000 

R.B.C.  4,720,000.     Died  22  December  '03. 

Disease  first  noticed  two  years  ago.    Emaciation.    Ulceration.    Haemorrhage. 
Well  nourished.     Died  16  March  '04. 

Inguinal  colotomy  1900.    Ulceration.     Emaciation.     Died  3  May  '04. 


Began  two  years  ago.     Rapid  extension  in  mesenteric  glands.     Emaciation 
Died  2  February  '04. 


Died  2  February  '04. 

Die<]  30  November  '03. 

Died  4  December  '03. 

Died  19  January  '04. 

Disea.se  of  four-and-a-half  years'  duration.     Secondary  cervical  glands. 

Excision  of  rectum  October  '03.     Recurrence.     Ulceration.     lla;morrhage. 
Fever.     Died  12  March  '04. 

Secondary  cervical  glands.     Died  0  January  '04. 

Died  14  February  'ul.    No  emaciation.     Secondary  growths  iu  thyroid  and 
cervical  glands. 

Secondary  glands.    Twelve  months'  duration.    Died  13  February  '04. 

Disejise  of  seven  mouths'  duration.     Ulceration  and  much  cachexia.     Died 
7  April  01. 

Disease  of  two-and-a-half  years'  durati(jn.      Colotomy.     Patient  weak  and 
somewhat  emaciated. 

Secondary  growths  in  neck.     Died  24  January  '04. 

Inguinal  glands  involved.     Rapid  ulceration.     Fever.     Died  27  October  '03. 

Disea.so  of  fourteen  months'  dunilion.     Died  20  June  '04. 
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protoid,  ph(.<  diminution  in  corpuscular  volunio,  due  to  actual 
dostnu'tiou  or  deficient  forniatii^n  (»t'  ])lood  corpuscles.  This 
accords  well  with  an  analysis  made  by  Broea  ("')  of  the  blood  in 
a  case  of  pyloric  cancer  with  secondary  gro>vth  in  the  liver,  of 
which  the  followinir  are  the  details  : — 


Case. 

Nonuiil. 

Diircreiice. 

Water  . 

887-2 

791 

+  9(r2 

Fibrine 

3 

3 

0 

Free  proteid  . 

55' 1 

68 

-12-9 

Corpuscles     . 

•J.5-8 

127 

-81-2 

Salts,  etc. 

8-9 

11 

-2-1 

1000-0         1000-0 


CONCLUSIONS. 


The  writer  is  fully  aware  of  the  danger  in  generalizing  from 
a  small  number  of  cases,  but  from  the  uniformity  of  the  results 
the  following  conclusions  appear  justifiable.  Further,  since  all 
the  cases  except  two  are  cases  of  carcinoma,  the  conclusions  are 
strictly  applicable  to  that  form  of  malignant  disease  alone. 
"Whether  they  hold  good  for  sarcoma  must  be  determined  by 
a  separate  research. 

1.  In  carcinoma  the  specific  gravity  of  the  blood  is  lowered. 
The  only  exceptions  to  this  statement  have  occurred  in  cases 
unaccompanied  by  emaciation. 

2.  The  fall  in  specific  gravity  varies  directly  with  the 
cachexia.  In  some  measure  it  is  a  minor  indication  of  the 
degree  of  cachexia,  and  therefore  its  estimation  has  a  certain 
prognostic  value. 

3.  The  specific  gravity  of  the  blood  plasma  falls  in  carcinoiiiu, 
and  the  fall  varies  directly  with  the  degree  of  cachexia. 

4.  The  specific  gravity  of  the  blood  corpuscles  does  not,  in 
carcinoma,  vary  greatly  from  the  normal,  though  a  fall  is 
observed  where  cachexia  is  extreme. 

o.  The  s|>ecific  gravity  of  the  red  blood  corpuscles  in  hciiltli 
is  about  M006. 
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A  CASE  OF  SI^CONDARY  CARCINOMATOUS 
l)KIM)SIT  IN  BONE,  AVITII  KSPECIAL  UVr 
FERKNCE  TO  TIIK  VASCULAR  SUPPLY 
OF  THE  iMETASTASES. 

(Plates  II.— IV.) 
Bv   REGINALD  J.   GLADSTONE,   M.D.,   F.R.C.S., 

SBNIOB    DKMONSTHATOK   OF   ANATOMY,   THE    MIOULKSKX    HOSPITAL. 

Thk  following  case  is  an  example  of  a  condition  which,  tlioufj^li 
not  rare,  has  received  very  little  attention  from  tlie  point  of 
view  from  wliich  it  will  be  considered  in  the  following  pages.* 

A  female  subject  who  was  certified  to  have  died,  at  the 
age  of  08,  from  "  cancer  of  the  breast,"  was  received,  in 
September  1901,  at  the  Anatomical  Department  of  the 
Middlesex  Hospital  Medical  School.  The  patient  had  been 
admitted  into  the  Infirmary,  whence  the  body  was  obtained,  one 
year  previous  to  her  death,  wuth  inoperable  scirrhus  of  the 
breast.  She  had  also  suffered  from  pains  in  the  hips  and  thighs, 
which  were  attributed  to  sciatica.  There  was  no  record  of  any 
operation  having  been  jierformed  before  admission.  The  con- 
ditions f<»und  "postmortem"  were  the  following:  There  was 
a  large  ulcerating  tumour  of  the  left  breast,  and  the  axillary 
glands  were  affected  s<»  that  the  ordinary  naked  eye  appearances 
of  an  advanced  scirrhous  cancer  of  the  breast  were  present. 
I  accordingly  removed  the  whole  mass  when  preparing  the  bixly 
for  the  dissecting  n»om.  The  thighs  and  knees  were  fixed  in 
a  pcjsition  of  semiflexion,  and  were  bent  t)ver  to  the  left  side. 
At  a  later  date  during  the  course  of  dissection  it  was  discovered 
that  there  was  extensive  sr-condar}'  disease  of  the  bones, 
affecting  the  vault  of  the  skull,  the  right  clavicle,  Kome  of  the 
ribs,  Ixith  innominate,  and  b<jth  thigh  bones. 

•  From  another  and  a  Tcry  diflerciit  a«po«t  carcinomatous  deposit*  in  Ixuie  nre 
discusiied  by  Mr.  Ilandley  in  the  present  Vohime  (p.  27). — Editob. 
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The  naked  eye  appearances  of  the  metastatic  deposits  in  the 
vault  of  the  skull  are  well  seen  in  Plates  II.  and  III.,  both  of 
which  shew  that  the  deposits  had  taken  place  along  the  course  of 
the  branches  of  the  right  and  left  middle  meningeal  arteries.  The 
skull  opposite  the  centre  of  the  larger  deposits  was  increased  in 
thickness  by  about  one-third  of  an  inch,  both  the  pericranium 
and  the  dura  mater  being  raised  above  the  level  of  the  sur- 
rounding bone.  The  scalp  superficially,  however,  and  the 
arachnoid  membrane  beneath,  were  quite  unaffected.  The 
calcareous  portion  of  the  bone,  where  the  secondary  deposits 
had  occurred,  was  entirely  absorbed,  so  that  it  was  easy  to  pass 
the  blade  of  a  scalpel  through  the  whole  thickness  of  the  skull, 
and  remove  portions  for  microscopic  examination ;  moreover, 
on  making  pressure  over  the  affected  areas,  the  skull  was  felt  to 
be  soft  and  yielding.  The  parts  in  which  the  new  growth  had 
taken  place  were  not  everywhere  continuous  with  one  another, 
there  being  several  isolated  circular  ovoid  patches  of  growth  in  the 
position  of  the  terminal  branches  of  the  arteries.  The  sagittal, 
lambdoid,  and  coronal  sutures  were  almost  entirely  obliterated, 
and  some  of  the  cancerous  deposits  involved  the  bone  in  the 
lines  of  these  sutures.  On  the  outer  sui'face  of  the  skull 
tortuous  injected  arteries  could  be  seen  to  emerge  from  the 
vault  and  ramify  in  the  pericranium  covering  the  tumour. 
The  positions  of  these  vessels  corresponded  to  those  of  branches 
of  the  middle  meningeal  arteries  on  the  inner  aspect  of  the  skull 
(Plate  III.).  These  vessels  were  most  conspicuous  in  the  central 
portions  and  at  the  growing  margins  of  the  deposits ;  numerous 
minute  vessels  (not  shewn  in  the  drawings)  could  be  seen  also 
in  the  pericranium  covering  the  unaffected  parts  of  the  bone 
between  and  around  the  secondary  growths.  On  examining 
transverse  sections  of  the  skull  opposite  the  terminal  branches 
of  the  middle  meningeal  artery,  and  where  the  metastases  were 
smallest,  the  deposits  appeared  to  have  occurred  first,  either  in 
the  dura  mater  itself  or  in  the  bone  lying  immediately  external 
to  it.  Thence  they  spread  to  the  diploe  and  then  secondarily 
involved  the  outer  table.  This  was  apparently  the  general 
course  of  events  ;  but  in  some  places  the  growth  seemed  to  have 
spread  either  by  continuity  along  the  diploic  tissue,  or  by  the 
formation  of  independent  centres  in  this  tissue,  and  the 
secondary  implication  of  both  the  inner  and  the  outer  tables. 
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Tl»»^  inanjfins  of  tlio  j^n^wtli  woro  ovorywhoro  well  (li'liiunl,  ii 
sharp  lino  of  dtMu:ireati<»ii  scjtaratin^^  tlio  tumour  from  tlic 
8urn»undiii«^  IxMie.  The  poriciiiuiuin,  however,  for  the  ilistance 
of  alx^ut  one-sixth  to  one-third  of  an  inch  from  the  ed^e  of  the 
tumour,  was  tliiokened  and  more  vascular  than  normal. 

Tlie  cut  surface  of  the  tumour  was  smooth,  of  a  bluish- 
white  colour,  and  slij^htly  translucent,  but  immediately  beneath 
the  pt^riosteum,  and  scattered  throujifh  the  substance  of  the 
^owth,  there  were  irre«i(ular  opaqut'  jiatches  of  a  yellowish- 
white  colour,  which  «fave  to  the  whole  surface  a  somewhat 
mottled  appearance.  These  patches  contained  calcareous 
particles  which  were,  apparently,  unabsorbed  portions  of  the 
orijj^nal  bone.  The  secondary  «i^rowth,  thouj^h  not  so  dense  as 
the  primary  cancer  of  the  breast,  was  firm  and  elastic,  and  of 
fairly  uniform  consistence.  The  cut  edj^es  of  the  pericranium 
and  dura  mater  appeared  sharply  marked  off  from  the  sub- 
stance of  the  growth  beneath,  although  they  were  both  strongly 
adherent  to  it,  and  could  not  be  torn  off  without  removing 
fragments  of  the  subjacent  tissue. 

The  innominate  bones,  some  of  the  ribs,  the  right  clavicle, 
and  both  femora  were  also  the  seat  of  metastatic  deposits.  The 
appearance  of  the  secondary  growth  in  the  innominate  bones 
and  in  the  ribs  was  very  similar  to  that  in  the  skull.  In  the 
case  of  the  ilia  the  same  complete  decalcification  of  the  bone 
had  taken  place,  so  that  the  blade  of  a  scalpel  could  easily  be 
thrust  through  from  the  outside  into  the  iliac  fossa. 

In  the  two  thigh  bones,  and  in  the  clavicle,  fracture  had 
taken  place.  Subsequently  a  considerable  amount  of  callus 
had  been  thrown  out,  and  a  certain  amount  of  bony  union  had 
occurred.  The  fracture  of  the  clavicle  had  taken  place  at  the 
junction  of  the  acromial  with  the  sternal  portion.  The  callus 
uniting  the  two  ends  was  situate«l  alm(»st  entirely  behind  and 
above  the  line  of  fracture,  while  anteriorly,  where  the  cancellous 
ti.S8ue  was  exten^ively  infiltrated  by  the  new  growth,  no  callus 
was  forme<l,  and  th«'  fragments,  though  in  opposition  with  one 
another,  remained  separate.  Above  and  Ijehind  the  fracture 
the  callus  formed  a  c<»nical  projection  of  bone  one  inch  in 
length,  which  ran  upward  in  the  anterior  Ijorder  of  the  trapezius. 

A  fracture  of  the  thigh  bones  had  taken  place  on  each  side 
at  the  junction  of  the  upper  with  the  lower  two-thirds  of  tlie 
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shaft.  In  the  case  of  the  nght  femur  (Plate  IV.)  the  lower 
fragment  was  displaced  upwards  and  inwards,  and  was  rotated 
inwards,  wliile  the  lower  end  of  the  upper  fragment  was  abducted, 
flexed,  and  rotated  outwards.  An  irre^^'ular  mass  of  callus 
situated  chiefly  on  the  anterior  aspect  united  the  two  fractured 
ends.  The  appearances  in  the  left  femur  were  practically 
identical. 

The  cancellous  tissue  at  both  ends  of  the  bone  was  exten- 
sively infiltrated,  and  in  some  parts  entirely  destroyed  by  the 
new  growth,  which  came  to  the  surface  through  the  thin  shell 
of  compact  tissue  at  various  places.  The  chief  of  these  were 
(a)  at  a  spot  close  to  the  attachment  of  the  ligamentum  teres  to 
the  fovea  capitis,  where  the  cartilage  of  the  head  had  been 
destroyed  by  osteo-ai-thritis  ;  {h)  several  places  around  the  base 
of  the  great  trochanter,  and  the  lower  and  outer  part  of  the 
neck  ;  and  (c)  on  the  popliteal  surface  above  the  internal  and 
external  condyles.  It  is  noteworthy  that  all  of  these,  with  the 
exception  of  the  first  mentioned,  are  situations  in  which  large 
vessels  enter  and  leave  the  bone.  The  encrustmg  cartilage  of 
the  head  and  condyles  was,  as  is  usual  in  malignant  disease 
of  bones,  unaffected  by  the  new  growth,  and  it  was  only  where 
destroyed  by  osteo-arthritis  that  the  surface  of  the  head  of  the 
femur  was  involved. 

The  lymphatic  glands  in  Scarpa's  triangle  and  in  the  inguinal 
region  were  involved  on  both  sides  of  the  body,  and  were 
imbedded  in  a  mass  of  dense  fibrous  tissue,  which  also  surrounded 
the  femoral  vessels.  A  similar  condition  was  found  in  connec- 
tion with  the  deep  lymphatic  glands  of  the  neck,  especially  on 
the  right  side,  where  the  carotid  vessels  and  large  nerves  were 
firmly  imbedded  in  a  dense  fibrous  growth,  which  extended 
upwards  into  the  parotid  and  submaxillary  regions. 

Although  it  was  not  till  a  considerable  time  after  death  that 
the  condition  of  the  bones  was  discovered,  and  I  was  able  to 
obtain  portions  of  the  secondary  growth  for  microscopic 
examination,  the  tissues  were  sufiiciently  well  preserved  for  the 
histological  characters  to  be  recognized.  Sections  of  the 
tumour  taken  from  a  block  removed  from  the  region  of  the 
parietal  bone,  and  including  a  segment  of  the  middle  meningeal 
artery,  shewed  the  following  appearances  in  passing  from 
Avithin  outwards. 
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The  dura  mater  was  tliickoiiod  and  infiltrated  with  a  lar<,'e 
nunilxM-  (»f  small  spheroidal,  oval,  and  flattened  "lens-shaped" 
eclls,  which  were  situated  in  the  intervals  between  the  layers  of 
fibrous  tissue  composinj^  the  membrane.  In  this  way  several 
strata  were  formed  whieh  lay  in  planes  parallel  to  the  surface. 
The  cells  tliemselves  were  packed  closely  to«»;ether  without  any 
interveninuf  tissue.  They  had  large  rounded  nuclei,  and  were 
epithelioid  in  appearance.  A  large  branch  given  off  from  the 
middle  meningeal  artery  could  be  traced  for  a  short  distance 
into  the  substance  of  the  growth. 

Immediately  external  to  the  diu-a  mater  was  a  layer  com- 
posed of  a  fibrous  stroma  enclosing  branched  tubular  spaces 
filled  with  cells.  These  spaces  communicated  freely  with  one 
another,  and  ran  for  the  most  part  in  a  direction  vertical  to 
the  surface,  and  thus  at  right  angles  to  the  plane  of  tlie  dura 
mater.  They  varied  considenibly  in  size  in  different  parts,  and 
the  amount  of  fibrous  stroma  separating  them  varied  no  less. 
In  some  places  it  formed  a  fine  inter-alveolar  reticulum,  in 
others  a  dense  cicatricial  tissue,  greatly  in  excess  of  the 
*'  cancer  cells  "  contained  within  the  spaces,  the  proportion  of 
the  areas  occupied  by  the  stroma  and  the  "  cancer  cells  "  being 
about  four  to  one.  The  epithelial  cells  occupying  the  spaces 
were  small,  granular,  and  irregular  in  form,  and  their  nuclei 
were  large  in  comparison  with  the  amount  of  the  surrounding 
protoplasm. 

In  the  centre  of  the  growth  (the  region  of  the  former  diploic 
tissue)  the  spaces  were  generally  much  larger  and  more  alveolar 
in  character,  the  tubular  form  and  vertical  arrangement  being 
entirely  lost.  This  part  was  also  more  vascular,  and  the  cancer 
cells  larger,  more  numerous,  and  less  granular.  Here  and  there 
a  few  of  these  larger  spaces,  containing  masses  or  ( olumns  of 
closely-packed  epithelial  cells,  were  continued  into  the  zone 
characterized  by  the  tubular  spaces  just  described  ;  while  some 
pass«.Ml  <mt wards  into  the  region  (corresponding  in  positi()n  to 
the  «»uter  table)  where  the  smalh-r  type  of  alveoli  was  again 
predominant.  The  alveoli  of  this  out^r  zone,  however,  did  not 
exhiliit  tlu'  definite  arrangoment  of  tubules  passing  in  a  direction 
vertical  to  the  surface  which  was  met  with  in  the  region  of 
the  inner  table.  The  pericranium,  like  the  dura  mater,  was 
slightly  thickened,  and  was  infiltrated  by  epithelioid  cells. 
VOL.    III.  I 
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A  careful  study  of  this  and  other  cases  of  secondary  deposit 
of  cancer  in  bone  appears  to  be  of  importance  when  regarded 
either  from  a  strictly  pathological  or  from  a  clinical  standpoint. 
With  regard  to  the  former,  these  cases  indicate  very  clearly  the 
route  by  which  dissemination  of  the  "cancer  cells  "  is  accom- 
plished after  these  have  entered  the  general  circulation.  They 
travel  by  the  arteries  which  supply  the  different  bones  or 
viscera.  In  a  large  proportion  of  the  reported  cases  of 
metastasis  in  which  the  vault  of  the  skull  has  been  involved, 
the  secondary  deposits  are  distinctly  stated  to  have  occurred 
symmetrically  and  to  have  followed  the  branches  of  the  middle 
meningeal  artery. 

The  exact  distribution  of  the  branches  of  this  artery  in  the 
bone  and  membranes  covering  it  has,  so  far  as  I  am  aware,  not 
yet  been  fully  worked  out.  I  therefore  injected  the  artery  on 
one  side  of  the  head,  in  two  specimens  in  which  the  vault  of 
the  skull  was  removed,  without  detaching  the  dura  mater  or  the 
pericranium.  In  one  specimen  I  employed  Beale's  "  Carmine 
glycerin  mass,"  and  in  the  other  Beale's  "  Acid  Prussian 
blue  glycerin  mass."  The  colouring  matter  was  seen  on 
injecting  the  specimens  to  appear  fii'st  as  a  number  of  minute 
specks  on  the  internal  surface  of  the  dura  mater  in  the  lines  of 
the  main  artery  and  its  branches  ;  it  crossed  over  to  the  opposite 
side,  extending  beyond  the  sagittal  suture  for  about  I5  inches. 
The  dura  mater  lining  the  frontal  and  occipital  bones  adjacent 
to  the  parietal  was  also  injected.  The  fluid,  moreover,  passed 
freely  into  the  superior  longitudinal  and  parasinoidal  sinuses, 
and  escaped  by  the  cut  cerebral  veins.  The  vessels  of  the 
pericranium,  in  positions  corresponding  to  branches  of  the 
artery  on  the  inside,  were  also  injected,  as  was  the  case  in 
the  specimen  of  secondary  deposit  of  cancer  just  described. 
In  this  latter  specimen  even  the  comparatively  coarse  injection 
used  in  preparing  the  body  for  the  dissecting  room  (consisting 
of  starch  and  a  small  quantity  of  cochineal  dissolved  in  water) 
had  apparently  entered  these  vessels  from  the  meningeal  artery, 
as  in  the  specimens  employed  for  the  experiment,  and  had  not 
come  from  the  temporal  arteries.  With  regard  to  the  arteries 
themselves  in  the  cancer  case,  they  were  markedly  tortuous,  and 
could  be  seen  both  on  the  parts  which  were  the  site  of  the 
deposits  and  in  the  unaffected  parts  between  and  around  them. 
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They  were  largfest  and  ni<ist  numerous  in  positions  correspond- 
inj;  t4>  the  branrhos  of  tlio  main  artery  on  the  inside ;  and  we 
may  oomlude  therefore  that  they  were  the  ori«jfinal  arteries  of 
the  part,  or  if  not  actual  bnmches  of  the  middle  menin«^eal 
artery,  that  they  were  at  any  rate  in  very  free  communication 
with  that  vessel. 

Microscopic  examination  of  sections  cut  from  decalcified 
**  blocks,"  which  were  taken  from  the  skull  that  had  been 
injected  with  the  Prussian  blue  solution,  shewed  that  the  fluid 
liad  hidj^ed  in  large  irregular  spaces  in  the  diploic  tissue, 
which  appeared  to  be  the  diploic  veins.  It  would  seem,  there- 
fore, that  there  is  a  free  communication  between  the  arterioles 
and  venules  without  the  intervention  of  small  capillaries, 
capable  of  arresting  the  passage  of  the  thick  glycerine  solutions 
employed  in  both  specimens. 

This  free  communication  of  the  arteries  of  the  bone  with 
large  irregular  venous  spaces  probably  favours  the  lodgment 
and  growth  of  secondary  carcinomatous  deposits,  for  it  is  in 
situations  where  the  bone  is  especially  vascular,  and  the  veins 
large,  e.g.^  in  the  bodies  of  the  vertebrae,  that  these  deposits  are 
most  common. 

Other  conditions,  however,  must  be  present  which  favour 
metastasis  in  bone,  as  in  a  large  proportion  of  those  cases  in 
which  cancer  has  become  disseminated  in  other  parts  the  bones 
escape.  In  the  case  which  is  the  basis  of  this  Paper  osteo- 
arthritis was  present,  an<l  the  osteophytic  outgrowths  caused  by 
this  disease  were  specially  affected  by  the  new  growth.  It  is 
possible  that  the  disease  had  lowered  the  vitality  of  the  bono  at 
these  i)oints  to  such  an  extent  that  the  tissues  were  unable  to 
resist  the  growth  of  tlie  "cancer  cells."  It  is  extremely 
probabh'  that,  in  the  same  way  as  the  occurrence  of  the  primary 
growth  ajUM'ars  to  be  favoured  by  a  g«'neral  low«'ring  in  vitality 
of  the  tissues  such  as  occurs  with  the  incidence  of  old  age, 
or  a  local  lowering  such  as  occurs  in  consequence  of  previous 
inflammation  with  the  formation  of  cicatricial  tissue,  so  also 
the  occurrence  of  secondary  deposits,  in  one  group  of  organs 
or  in  another,  may  be  detenu ined  by  the  existence  of  some 
modification,  whether  recognizable  or  as  yet  unrecognizable, 
which  has  lowered  the  vitality  of  the  parts  and  rendered  them 
specially  liable  to  be  implicated  by  the  invading  cells. 

I  2 
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Thus,  assiimino-  that  the  cancer  cells  in  cases  of  general 
dissemination  are  carried  by  vessels  passing  from  the  original 
site  of  the  cancer  to  all  parts  of  the  body,  it  appears  that  the, 
selection  of  certain  situations  for  the  development  of  the 
growths  will  be  determined  not  only  by  certain  local  conditions 
depending  upon  the  state  of  the  circulation  in  the  particular  part, 
or  parts,  but  also  by  the  j)oiver  of  resistance  of  the  tissues  to  the 
ofrowth  of  the  invadinsf  cells. 


Plate    II 


Outer  surface  of  the  vault  of  tlic  skull 


IMalf    III. 


Inner  aspect  of  the  vault  of  the  skull. 


I'late   IV. 


Upper  part  of  the  right  femur,  seen  from  behind. 


SOME     NOTEWORTHY     CASKS     FROM     THE 
CANCER    WARDS,    1900-1903. 

By  W.  T.  HILLIER,  M.R.C.S., 

SENIOR  ASSISTANT   IN   THK    CLINICAt    LABOBATOBV,   THE    MIDDLESEX   HOSPITAL. 

The  followiiifTf  is  a  brief  account  of  some  of  the  more  inter».stin<j^ 
cases,  from  a  patholoj:^ical  point  of  view,  whicli  have  been  met 
with  amonjjf  the  patients  who  have  died  in  the  Special  Cancer 
Wards  of  this  Hospital. 

(I.)     Remarkable  Gases  of  Primary  Malignant  Disease. 

A  g^rl,  aged  19,  was  first  admitted  to  one  of  the  Surgical 
Wards  with  pyloric  obstruction  and  successfully  treated  by 
gastrojejunost<jmy.  The  success,  however,  was  short-lived,  for 
in  a  few  months'  time  she  died  in  one  of  the  Cancer  Wards  to 
which  she  had  been  transferred.  The  principal  appearances 
seen  on  autopsy  were :  Considerable  emaciation  of  the  body. 
In  the  stomach,  at  the  pyloric  end,  the  walls  all  round  were 
enormously  thickened  by  a  mass  of  colloid  degenerated  growth 
which  entirely  encircled  the  lumen,  but  was  not  ulcerated. 
The  lumen  was  quite  patent.  Near  the  greater  curvature  a 
portion  of  the  jejunum  was  adherent  to  the  stomach  (the  result 
of  gastrojejunostomy).  The  opening  made  into  the  stomach 
waH  al>out  half  an  inch  in  diameter  and  quite  clean,  but  close 
to  it  was  a  suture  with  the  free  end  in  the  stomach,  and  also  a 
small  nodule — a  secondary  growth,  in  the  stomach  wall. 

The  appearance  «^»f  the  lungs  when  cut  into  closely  resembled 
that  of  acute  miliar}'  tuberculosis.  Along  the  course  of  the 
bronchi  thrfuighout  tln'  lungs  were  small  grey  nodules  which, 
as  a  rule,  in  size  and  colour,  simulated  grey  tubercles  ;  in  a 
few  places  where  the  nodules  were  larger  (3 — 5  mm.  in  diameter) 
they    obviously    consisted   of    grey    jelly-like    masses.      Other 
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secondary  growths  were  met  with  in  the  posterior-mediastinal 
and  lumbar  lymph-<^lands,  in  the  peritoneum,  and  in  the  right 
ovary  ;  some  of  these  metastases  presented  the  same  gelatinous 
appearance. 

Microscopically  the  growth  was  found  to  be  a  spheroidal- 
celled  carcinoma,  but  the  great  majority  of  the  cells  and  the 
stroma  were  degenerated  into  shreds,  and  these  stained  very 
deeply  with  logwood.  The  '^  colloid "  degeneration  was  well 
seen  in  the  miliary  deposits  in  the  lungs.  Whether  this 
material  was  "  colloid  "  in  the  sense  of  the  term  used  by  Ernst 
cannot  now  be  ascertained. 

The  remarkable  points  in  this  case  are  :  the  early  age  at 
which  the  growth  occurred  (19),  the  large  size  to  which  the 
primary  growth  attained,  the  absence  of  any  ulceration,  the 
miliary  deposits  throughout  the  lung,  and  the  "  colloid " 
degeneration  of  the  growths,  even  when  of  microscopic  size. 

Among  males  there  have  been  in  the  Hospital,  during  this 
four-year  period,  fom-  cases  of  primary  carcinoma  of  the  breast. 
They  were  respectively  aged  50,  53,  64,  and  86  years,  and  the 
last  mentioned  died  in  the  Cancer  Wards.  Besides  being 
remarkable  for  the  age  of  the  patient,  this  was  a  notable  case 
for  other  reasons.  For  the  man's  lower  lip  was  much  shortened, 
and  there  was  a  special  note  to  the  effect  that  the  patient 
affirmed  this  condition  to  be  due  to  the  removal  of  a  cancer  from 
it  twenty  years  previously  at  the  London  Hospital.*  If  this  be 
true,  it  would  seem  that  we  have  here  a  case  of  two  distinct 
primary  malignant  growths  in  the  same  person. 

Besides  this,  at  least  two  other  patients  have  given  a  history 
of  two  primary  malignant  new  growths. 

One  was  a  woman  of  52,  who  died  with  carcinoma  of  the 
cervix  of  the  uterus,  which  had  invaded  the  body  of  the  organ 
and  extended  into  the  pelvis.  Her  left  breast  had  been  ampu- 
tated about  six  years  previously  for  "  scirrhus." 

The  uterine  growth  was  a  squamous-celled  carcinoma. 

*  The  following  details  have  been  kindlj'  furnished  by  Mr.  Hugh  Lett,  Surgical 
liegistrar  to  the  London  Hospital.  J.  W.  was  admitted  to  the  London  Hospital 
on  January  12th,  1880,  with  epithelioma  of  the  lower  lip,  of  five  months'  duration. 
The  ulcer  was  situated  in  the  middle  line,  in  size  equal  to  a  shilling.  Dresser  says 
"  very  little  induration,  no  enlargement  of  glands."  The  ulcer  was  excised  by  Mr. 
Adams.     No  mention  of  microscopical  examination. 
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The  other  case  was  also  that  of  a  woman  whose  left  breast 
hiul  btHMi  amputated  about  six  y^'arsbefoiv  t"(»r  caiucr.  Slu'  died 
in  the  Hospital  in  1901  with  a  y^rowth  which  had  dostn>)od  the 
cervix  and  lower  part  of  the  corpus,  invaded  the  bhidder,  and 
had  caused  also  a  lar<i;e  recto-va<j^inal  tistula.  Secondary 
growths  were  found  in  the  inguinal  and  aortic  lymph-glands, 
the  liver,  lungs,  left  adrenal  body,  head  of  left  femur,  and 
second  lumbar  vertebra. 

Microscopically  they  resembled  the  uterine  growth — squa- 
mous-celled  carcinoma  ;  no  cell-nests. 

Yet  a  fourth  case,  and  one  very  similar  to  the  two  last,  seems 
to  have  occurred.  The  patient  is  still  (April,  1901)  alive,  but 
cancer  of  the  cervix  uteri  has  been  diagnosed  clinically.  The 
patient  was  in  this  Hospital  for  cancer  of  the  left  breast  about 
eight  years  ago.  The  breast  was  amputated,  and  since  then 
several  recurrences  have  been  removed.  Microscopically  the 
mammary  growth  is  an  atrophic  spheroidal-celled  carcinoma. 
This  case  is  mentioned  by  Foulerton  as  one  of  those  treated 
with  extract  of  thymus  and  thyroid  gland  in  the  Reports  from 
these  Laboratories,  Vol.  II.,  pp.  144^  144^. 

A  very  interesting  case,  on  account  of  the  microscojiical 
appearances  from  different  parts,  and  because  the  patient  had 
been  treated  by  the  "  X-rays,"  was  that  of  a  woman  who  died 
at  the  age  of  64  from  bronchitis  in  February,  1902. 

Mr.  Andrew  Clark,  who  had  charge  of  the  case,  published 
an  account  of  her  in  the  *'  British  Medical  Jom-nal,"  8th  June, 
1901,  as  one  in  which  the  "  X-rays  "  had  proved  beneticial. 

The  groNvth  was  one  of  the  right  breast,  which  was  first 
noticed  in  1890 ;  it  had  increased  slowly  in  size  until  in  1898, 
when  it  was  about  two  inches  in  diameter,  the  skin  over  it 
commenced  to  ulcerate.  "  X-ray  "  treatment  was  employed 
for  ten  months  with  apparent  success,  from  March  Gth,  1901, 
until  January  10th,  1902. 

At  the  post-mort<MM  examination  the  site  of  the  right 
breast  was  occupied  by  an  ulcer  reaching  from  the  mid-line  for 
a  distance  of  about  eight  inches  to  the  axilla;  vertically  it 
measured  about  six  inches.  Tts  floor  was  smootli  and  the 
margins  shelving,  but  close  to  the  lower  edge  was  a  quite  small, 
but  hard,  nodule  in  the  subcutaneous  tissue,  and  at  the  outer 
margin  nearest  the  axilla  was  a  globular  mass  about  an  inch  in 
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diameter,  which  was  intensely  hard  mider  the  knife  and  pre- 
sented a  very  white  appearance  on  section. 

On  the  left  side,  at  about  the  middle  of  the  inner  wall  of 
the  axilla,  was  a  rounded  mass  of  rather  soft  growth,  about 
half  or  three-quarters  of  an  inch  in  diameter. 

Microscopically  the  ulcerated  part  of  the  breast  and  the 
mass  from  the  right  axilla  shewed  very  marked  fibrosis.  This 
was  especially  the  case  with  the  axillary  mass,  which  practically 
consisted  of  nothing  but  fibrous  tissue,  a  very  few  small  and 
irregular  spaces  and  crevices  being  present,  and  these  containing 
apparently  only  the  degenerated  remains  of  cells  of  the  new 
growth. 

The  nodule  from  the  breast  and  that  from  in  front  of  the 
sternum  shewed  a  thick  layer  of  fibrosis,  and  below  this, 
carcinoma  with  a  large  proportion  of  fibrous  tissue. 

The  lymph-gland  from  the  left  axilla  differed  from  the  other 
gro^vths  which  had  been  subjected  to  the  "  X-rays  "  to  as 
great  an  extent  microscopically  as  it  appeared  to  do  macro- 
scopically.  It  shewed  a  spheroidal-celled  carcinoma  of  a  type 
very  similar  to  the  others,  but  with  very  little  connective  tissue, 
while  the  cells  were  larger  and  had  larger  bodies  in  proportion 
to  their  nuclei. 

It  was  obvious  that  the  epithelial  cells  of  the  secondarily 
affected  lymph-gland  were  actively  growing  in  contradistinction 
to  those  from  the  parts  which  had  been  under  "  X-ray  "  treat- 
ment, though  no  idea  coidd  be  formed  as  to  the  rate  of  growth. 
It  is  not  a  little  remarkable  that  in  a  woman  whose  primary 
growth  was  characterized  by  atrophic  conditions  far  exceeding 
those  met  with  even  in  atrophic  scirrhus,  as  we  usually  see  it, 
one  of  the  secondary  growths  should  be  so  flourishing,  and 
characterized  by  possessing  very  little  connective  tissue. 

This  case  may  be  taken  as  a  good  example  of  an  atrophic 
growth.  The  case  of  the  woman  mentioned  above,  who  was 
treated  by  extract  of  thymus  and  thyroid  glands,  is  of  a  similar 
nature,  and  many  others  have  occurred  also,  but  hardly  to  the 
same  extent.  The  most  remarkable  one,  however,  in  this 
respect  was  that  of  a  man  who  died  in  the  Cancer  Wards  at  the 
age  of  79  from  bronchitis.  He  had  been  admitted  for  carcinoma 
of  the  rectum,  but  the  growth  gradually  became  quiescent,  so 
that  at  the  autopsy  the  large  cancerous  ulcer  had  quite  a  smooth 
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fli>or ;  it  measured  about,  four  inches  in  vertical  extent,  and  the 
himon  of  tlu»  bmvel  was  not  narrowed.  No  seeoiKhiry  pfn»wths. 
Mioro.scopically  it  proved  to  be  columnar-colled  carcinoma.  In 
contrast  to  these  atrophic  cases  in  old  people  may  be  put  the 
caso  Hrst  mentioned  in  tliis  Paper  of  the  girl,  aged  lU,  with  iho 
large  pyloric  growth. 

Not  oidy  the  size  of  the  neoplasm  but  the  rate  of  its  growth 
increase  with  the  earlier  onset. 

These  occurrences  are  of  course  well  known,  but  the  cases 
are  mentioned  here  as  good  illustrative  examples.  TJie  fact,  too, 
that  such  variations  according  to  age  of  onset  are  met  with  is 
probably  of  considerable  moment  in  the  etiology  of  carcinoma. 

The  dui-ation  of  the  disease  in  the  case  a<red  10  was  eiirhtoen 
months,  in  the  woman  treated  by  "  X-rays  "  about  5i  years,  in 
the  rectal  case  about  three  years. 

Early  onset,  accompanied  by  rapid  and  extensive  growth, 
was  also  well  seen  in  a  case  of  sarcoma  of  the  frontal  bone  in  a 
woman  of  32.  The  growth  attained  a  large  size,  and  projected 
some  4i  inches.  The  whole  duration  of  the  case  was  eleven 
months,  and  during  this  time  one  large  mass  was  removed,  but 
recurrence  took  place,  and  the  growth  attained  to  the  same  size 
again.  In  this  case  there  was  a  history  of  a  blow  on  the  fore- 
head. 

A  few  of  the  cases  of  primary  carcinoma  have  been  of 
interest  more  on  account  of  their  unusual  situation  than  for 
any  peculiarities  of  the  growth  itself.  One  of  these  was  a 
primary  carcinoma  of  the  right  external  auditory  meatus  in  a 
man  aged  45.     The  growth  w'as  of  the  squamous-celled  iype. 

Another  growth  began  in  tlu;  duodenum,  an  inch  below  the 
bile  papilla,  and  invaded  the  pancreas.  The  growtli  was  a 
columnar-ccllf'd  carcinoma.  Tlio  patient  was  a  man  aged  40  ; 
he  had  secondary  growtlis  in  his  liver  and  in  the  neiglibouring 
lymph-glands. 

A  third  ease  has  an  interest  beside  that  of  unusual  position. 
Microscopically  it  is  regarded  as  an  endothelioma.  The  patient, 
a  woman  of  29,  had  undergone  several  operations  for  disease 
of  the  middle  ear. 

At  the  post-mortem  examination  tin;  right  pinna  was  found 
to  be  small,  and  the  external  auditory  meatus  small  and  blocked 
up  for  more  than  its  inner  half.     Above  and  lx»hind  the  meatus 
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was  the  deep  pit  of  a  "  mastoid  operation."  Above  the  ear 
was  a  slight  bulging,  largely  due  to  thickening  of  the  epi- 
cranium,  but  also  largely  due  to  growth.  The  right  temporal 
bone  was  replaced  over  a  large  area  by  a  moderately  firm,  partly 
fibrous  growth,  the  base  of  the  petrosal  portion  and  the 
adjacent  part  of  the  squamosal  bemg  principally  affected. 
Externally  the  growth  was  limited  by  pericranium  or  the  outer 
table  of  the  skull.  Internally  the  growth  formed  a  half- 
hemispherical  mass,  of  which  one  of  the  flat  sides  was  applied 
to  the  inner  surface  of  the  squamosal,  and  the  other  to  the 
surface  of  the  petrosal  in  the  middle  cranial  fossa  and  the  upper 
surface  of  the  tentorium  cerebelli.  Below  the  tentorium, 
however,  a  mass  was  also  seen  composed  of  numerous  small 
bosses,  projecting  backwards  and  inwards  into  the  anterior  and 
external  part  of  the  posterior  fossa.  The  tentorium  itself 
appeared  to  be  unaffected.  No  dura  mater  could  be  found 
covering  the  growth.  The  size  of  the  tumour  was  about  6  cm. 
from  before  backwards,  8  cm.  from  above  downwards,  and  4  or 
5  cm.  from  within  outwards.  When  cut  across  it  was  found  to 
consist  of  a  somcAvhat  firm  and  fibrous  slightly  vascular  tissue. 
The  growth  pressed  on  the  brain  without  invading  it. 


(II.)     Remarkable  Cases  of  Secondary  Malignant  Disease. 

In  several  cases  the  secondary  deposits  of  new  growth  have 
presented  points  of  interest  regarding  either  their  distribution 
or  secondary  changes. 

{a)  The  most  remarkable  in  the  way  of  distribution  was  the 
case  of  a  woman  of  58,  who  had  had  her  right  breast  removed 
for  carcinoma. 

She  suffered  from  spontaneous  fracture  of  both  femora, 
which  were  the  seat  of  large  masses  of  new  growth  at  about 
the  junction  of  the  upper  and  middle  third. 

At  the  pust-mortem  examination  the  other  secondary  growths 
were  found  in  the  middle  line  of  the  frontal  bone,  in  the  lumbar 
vertebrse,  and  in  the  mesenteric  glands.  The  symmetrical 
distribution  of  the  growths  and  their  occurrence  only  in  bones, 
with  the  exception  of  those  in  the  mesenteric  lymph-glands, 
make  this  case  remarkable ;  in  particular,  there  were  no  nodules 
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in  tlio  skill.  Microscopically  the  {j^roNvth  was  a  spheroidal- 
celled  carcinonia. 

(6)  The  occurrence  of  secondary  new  <j;rowth  in  the  left 
supraclavicular  lyuiph-orlands  is  interestijig  in  cases  of  carcinoma 
in  the  abdomen,  as  indicating-  the  transference  of  carcinoma 
alonof  the  thoracic  duct. 

Seven  cases  of  this  nature  have  been  met  with,  while  a  similar 
condition  occurred  also  in  a  case  of  sarcoma,  which  commenced 
in  the  left  ischio-rectal  fossa.  The  patient  was  a  woman  of 
26,  and  at  the  time  of  her  death  was  extremely  wasted.  The 
lumbar  lymph-glands  were  also  the  seat  of  new  growth. 

Of  the  seven  carcinoma  cases  one  was  a  male,  aged  59,  who 
had  columnar-celled  carcinoma  of  the  p3'loriis,  one  was  a  female 
of  the  same  age  suffering  from  a  like  condition,  and  the  remain- 
ing five  cases  were  squamous-celled  carcinoma  of  the  uterine 
cervix. 

A  list  of  the  cases  is  given,  together  with  some  of  the  prin- 
cipal features  at  the  autopsy.  A  striking  point  in  connection 
with  this  condition  is  the  general  absence  of  symptoms,  and 
especially  of  that  of  dropsy,  which  might  a  priori  be  expected. 
This  appears,  however,  only  to  hold  good  if  the  lymphatic 
glands  and  channels  (excluding  the  coeliac  glands)  alone  are 
concerned.  Thus  four  cases  in  which  the  pelvic  or  lumbar 
lymph-glands  only  were  infected  shew  neither  ascites  nor  excess 
of  pleural  or  pericardial  fluid,  nor  yet  any  cutaneous  a}dema ; 
whereas  if  the  liver  or  coeliac  glands  are  infected,  then  (edema 
or  collection  of  fluid  in  serous  cavities  is  noted.  In  the  latter 
case  the  difference  is  probably  the  result  of  pressure  on  the 
inferior  vena  cava.  Two  instances,  however,  were  met  with 
where  the  thoracic  duct  was  actually  blocked,  and  chylous 
ascites  occurred.  There  is  no  marked  evidence  that  duration 
of  disease,  sex,  or  age  have  any  influence  on  the  <)ccurrence  of 
this  infection  of  the  supraclavicular  lymph-glands. 

In  one  cervix  case  the  right  supraclavicular  gland  was  the 
seat  of  secondary  deposit,  and  in  one  stomach  case  both  right 
and  left  supraclavicular  glands  were  infected. 

In  two  other  cervix  cases  the  left  supraclavicular  lymph- 
glands  were  enlarged,  but  no  infection  by  new  growth  was 
found  microscopically. 

A  most  remarkable  case  occurred  among  the  autopsies  on 
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cases  other  than  those  dying  in  the  Special  Cancer  Wards. 
It  was  that  of  a  man,  aged  61,  where  the  thoracic  duct  itself 
was  the  seat  of  new  growth  for  a  considerable  part  of  its  extent, 
and  so  too  were  the  lymphatic  channels  leading  from  the 
primary  growth,  which  was  in  the  sigmoid  flexure,  to  the  lumbar 
lymph-glands  and  thence  to  the  thoracic  duct.  In  this  case 
there  were  no  symptoms  pointing  to  his  condition,  and  that 
seems  to  have  been  the  verdict  of  many  of  those  who  have 
recorded  similar  cases.  The  case  is  recorded  in  "  Trans.  Path. 
Soc.  Lond.,"  vol.  liv.,  p.  153,  and  does  not  really  belong  to 
this  series  of  cases,  but  is  mentioned  in  this  connection  as  being 
an  extreme  case. 

(c)  Regarding  now  the  cases  in  which  remarkable  degener- 
ation or  other  changes  in  secondary  new  groAvths  have  occurred, 
mention  may  be  made  of  instances  in  which  it  is  j)robable  that 
the  psoas  muscle  was  invaded  by  a  growth  that  subsequently 
broke  down  and  became  cystic. 

All  the  bodies  in  which  this  condition  was  found  were  cases 
of  primary  carcinoma  of  the  uterine  cervix.  They  are  here 
given  ill  order  of  age. 

(1)  Pemale,  aged  35,  squamous-celled  carcinoma  of  the 
cervix  of  the  uterus  extending  to  the  vagina  and  left  broad 
ligament  and  ovary. 

The  pelvic  and  lumbar  lymph-glands  were  infiltrated  exten- 
sively by  new  growth.  Underneath  the  right  psoas  muscle,  a 
cavity  formed  by  broken-down  growth  extended  from  the  pelvis 
up  to  about  the  second  lumbar  vertebra.  The  fascia  covering 
the  psoas  had  been  destroj^ed.  A  smaller  cavity  perforating 
the  obturator  fascia  was  present  on  the  left  side. 

(2)  Female,  aged  45,  squamous-celled  carcinoma  of  the 
uterus,  which  had  been  removed.  Secondary  growth  in  lumbar 
lymph-glands.  On  the  right  side  of  the  body  was  an  enormous 
cyst.  It  extended  from  the  under  surface  of  the  liver  above, 
on  a  level  with  the  first  lumbar  vertebra,  downwards  under 
Poupart's  ligament  to  half-way  down  the  thigh — some  four 
inches  below  the  lesser  trochanter.  The  bomidary  on  its  left 
side  was  the  vertebral  column  for  the  upper  part,  but  in  the 
pelvis  the  cyst  extended  to  nearly  half-way  across  tlie  left  iliac 
fossa.  In  the  thigh,  the  linea  aspera  could  be  felt  near  the 
inner  boundary  of  the  cyst.     To  the  right  it  extended  in  the 
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abdomen  outwards  nearly  as  far  as  the  mid-axillary  line,  and 
thon  its  wall  oamc  fi>rward  with  tlio  curinn  and  ascondin^;  colon 
lyin<;  in  front  of  it.  Tlio  contents  of  the  cyst  measured  more 
than  seventeen  pints.  The  fluid  which  first  escaped  was  clear 
hrown  and  of  oily  consistence.  As  the  cyst  was  emptied  the 
tiuid  became  thicker  and  whiter ;  later  on  several  flakes,  and 
tinally  pieces  of  soft  white  growth  appeared.  These  last  came 
from  a  soft  growth  which  apparently  had  eroded  the  sacrum 
and  inner  sm-face  of  the  ilium  and  ischium  of  the  ritjht  side. 
Tlie  smooth  head  of  the  femur  was  visible  from  within  the  pelvis 
and  projected  slightly  through  a  hole,  which  had  a  rough  eroded 
margin. 

Both  ureters  passed  free  through  the  cyst  to  the  bladder. 
The  external  iliac  vessels  also  passed  through  it  unaffected.  On 
the  posterior  wall  were  seen  the  nerves  of  the  lumbar  plexus. 
No  psoas  muscle  was  seen,  and  the  right  sides  of  the  bodies  of 
the  vertebrte  were  bare.  The  iliacus  and  its  attachment  to  the 
lesser  trochanter  remained. 

(8)  Female,  aged  47.  The  primary  growth  was  a  squamous- 
celled  carcinoma,  and  there  was  no  obvious  secondary  infection 
of  the  lymph-glands. 

The  right  psoas  muscle  above  the  brim  of  the  pelvis  was 
seen  to  be  enlarged,  and  fluctuation  was  obtained  in  it.  The 
swelling  consisted  of  a  thick-walled  cyst  contaming  clear 
reddish  fluid.  The  wall  of  the  cyst  appeared  to  consist  of 
secondary  growth  ;  it  included  in  its  substance  the  external  and 
internal  iliac  vessels.  The  external  iliac  artery  was  entirely 
blocked. 

The  wall  of  the  cyst,  microscopically,  was  found  to  be  com- 
posed of  growth  similar  to  the  primary  lesion. 

(4)  Female,  aged  40,  squamons-celled  carcinoma  of  the  cerWx 
of  the  uterus,  extending  forwards  to  the  bladder  and  laterally 
to  each  fornix.  The  inguinal  glands  on  each  side  and  some  of 
the  iliac  and  lumbar  glands  were  infected  and  had  become 
softened  and  broken  down. 

Situated  on  the  left  psoas  muscle,  apparently  within  its 
sheath,  was  a  thin-walled  cyst  containing  a  turbid  fluid.  The 
fiVjrous  wall  of  the  cyst  appeared,  microscopically,  to  have 
epithelial  cells  lining  it. 
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Two  other  cases  suggest  a  possible  explanation  of  the 
occurrence  of  these  cysts. 

One  was  that  of  a  woman,  aged  34,  who  died  of  malignant 
disease  of  the  anterior  wall  of  the  vagina.  Microscopically, 
squamous-celled  carcinoma. 

The  lymph- glands  on  each  side  of  the  pelvis  along  the  iliac 
vessels  were  infected,  chiefly  those  on  the  left  side,  which  had 
pushed  aside  the  psoas  muscle  outwards  from  the  brim  of  the 
pehds.     There  were  no  other  secondary  growths. 

The  other  case  was  one  of  squamous-celled  carcinoma  of  the 
uterine  cervix  in  a  woman  of  59. 

At  the  brim  of  the  pehds  on  the  left  side  was  a  roiuided 
mass  of  soft  white  new  growth,  about  two  and  a  half  inches  in 
diameter,  which  pushed  outwards  the  psoas  muscle. 

Other  secondary  growths  found  in  this  case  were  in  the 
rectum,  the  pelvic  and  lumbar  lymph-glands,  and  a  left  supra- 
clavicular gland. 

It  appears  at  least  possible  that  the  growth  from  such  glands 
might  eventually  have  extended  into  the  psoas,  whose  sheath 
would  have  been  thinned  by  stretching,  and  that  then  with  its 
rapid  extension  the  growth,  centrally,  would  degenerate  and 
luidergo  liquefaction. 

(d)  Of  other  cases  remarkable  for  changes  in  the  secondary 
growths  may  be  mentioned  one  of  a  woman,  aged  45,  with 
primary  spheroidal-celled  carcinoma  of  the  breast.  Her  bod}- 
at  the  time  of  death  was  covered  with  nodules  of  varying  sizes 
up  to  about  an  inch  in  diameter,  and  the  great  majority  of  these 
were  ulcerated,  a  condition  which  must  be  considered  as  very 
uncommon.  Her  case  is  referred  to  by  Foulerton  in  Vol.  II. 
of  the  "  Reports  from  the  Cancer  Research  Laboratories," 
page  144%  as  having  been  treated  by  thymus  serum,  and  it  is 
there  suggested  that  the  extensive  ulceration  might  be,  in  part, 
ascribed  to  the  action  of  the  serum. 
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STATl.-TICS  OF  CARCINOMA  BASKl)  ON  THE 
KECOKDS  of  the  MIDDLESEX  AND  THE 
ST.  GEORGE'S  HOSPITALS. 

(Plates  Y.— VIII.) 
By  W.  S.  LAZARUS-BARLOW,  M.D.,  F.R.C.P., 

AND 

W.  GORDON  TAYLOR,  M.A.,  M.B. 

Among  the  many  pressing  questions  which  are  occupying  the 
attention  of  all  those  who  are  engaged  in  research  upon  the 
subject  of  cancer,  one  of  the  most  important  is  that  of  deter- 
mining whether  or  not  at  the  present  time  there  is  an  increase 
in  the  incidence  of  the  disease.  It  is  not  necessary  here  to 
point  out  the  arguments  that  have  been  used  when  supporting 
one  side  or  the  other  of  the  controversy,  for  short  of  an  actual 
investigation  it  is  impossible  to  arrive  at  any  decision,  and  even 
when  one  has  collected  a  considerable  mass  of  data  it  is  by  no 
means  easy  to  ascribe  to  them  a  correct  value. 

It  is  clear  that  if  a  thousand  infants  had  been  taken  at 
random  in  the  year  1800,  for  example,  and  the  causes  of  their 
deaths  had  been  registered  with  the  greatest  care,  that  we 
should  have  had  a  certain  amount  of  evidence  as  to  the  incidence 
of  cancer  in  that  population  of  1,000  souls.  Figures  so  obtained 
could  have  been  compared  with  similar  figures  derived  from  a 
population  of  1,000  born  in  the  year  1810,  and  so  on.  With 
such  data  one  could  have  arrived  at  some  sort  of  an  idea  as  to 
whether  cancer  was  on  the  increase  or  not.  Such  statistics, 
however,  are  of  course  entirely  wanting ;  nevertheless  one  can 
in  some  measui-e  form  a  population  from  the  records  of  a 
hospital. 

It  is  clear  that  if  a  person  dies  in  a  hospital  at  the  age  of, 
say,  50  years,  the  actual  year  of  his  birth  can  be  deduced  from 
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th«»  year  of  liis  doatli.  The  {»(>int  is  an  extromely  simple  one; 
but  since  u{)on  it  the  entirety  of  the  folK>win«,'  Paper  is  bused,  it 
will  be  well  to  put  fors\arcl  the  matter  quite  cU'arly.  If  we  take 
the  iK)st-mortem  records  of  a  lutspital  over  a  number  of  years 
and  mark  each  case  on  a  preWously  prepared  sheet  under  the 
year  of  his  birth,  we  sliall  in  course  of  time  become  jx^ssessed 
of  a  "  population  "  born  in  each  year,  of  each  member  of  which 
we  shall  know  the  cause  of  death.  It  is  true  that  the  popu- 
latit»ns  will  be  small  ones,  and  that  at  the  bepfinnin;^'  and  the 
end  i»f  the  series  we  shall  certainly  not  liave  a  sutticiency  of 
cases  upon  which  to  speak ;  but  in  the  middle  of  the  series  a 
fair  number  of  cases  will  accimiulate. 

I.— METHOD  OF  OBTAINING  STATISTICS. 

The  actual  metliod  employed  in  accunmlatin<^  the  statistics 
here  presented  was  not  absolutely  that  indicated  in  the  preceding 
para»^niph.  Two  things  were  clear.  The  first  was  that  if  we 
took  all  deaths  at  all  ages  the  fif^ures  would  become  unmanapfo- 
able.  The  second  objection  was  a  far  more  serious  one.  Before 
about  1880  the  distinction  between  carcinoma  and  sarcoma  was 
not  made,  and  the  safest  way  to  avoid  inclusion  of  cases  of 
sarcoma  umonj^st  the  carcinomatous  cases  that  were  the  sole 
subject  of  investigation  was  to  choose  an  age  which  was  high 
enough  to  exclude  the  great  majority  of  sarcomatous  cases, 
while  it  was  low  enough  to  include  the  great  majority  of  cases 
of  carcinoma.  Hence  the  age  35  was  taken,  and  all  persons 
dying  at  the  age  of  35  or  upwards  were  included  in  our  lists. 
The  same  age  also  serves  to  eliminate  variations  due  to  improved 
hygiene,  etc.,  in  the  case  of  "  preventible  "  diseases,  since  these 
usually  affect  persons  behjw  the  age  of  35  ^'ears. 

These  preliminaries  having  l>een  settled,  large  sheets  were 
prepared  with  sub-divisions  corresponding  to  the  years  of  the 
nineteenth  century.  Then,  taking  tlie  post-mortem  books  and 
the  clinical  reccjrds  for  each  year  in  succession,  each  case  aged 
35  years  or  upwards  was  entered  under  the  year  in  which  he 
wa«  35  years  of  age.  In  tliis  way  we  succeeded  in  obtaining 
over  a  period  of  ab<jut  eighty  years  a  population  for  each  year,  of 
each  member  of  which  we  knew  the  cause  of  death.  Further, 
it  is  clear  that  we  were  justified  in  the  large  majority  of  cases 

VOL.    III.  K 
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in  concluding  that  at  that  age  of  3-5  tlie  individuals  were  healthy, 
for  the  great  number  of  them  did  not  die  till  ten,  twenty,  or 
thirty  or  more  years  after. 

In  this  manner  the  records  of  the  two  hospitals  were  dealt 
with.  Males  and  females  were  kept  separately  and  deaths  were 
noted  as  being  due  to  carcinoma  or  non-car cinomatous.  Hence 
on  conclusion  of  the  accumulation  of  data  we  were  in  possession 
of  the  facts  that — 

X  persons  who  were  35  years  of  age  and  healthy  in  year 

A  died  of  cancer,  while  y  persons  died  of  non-cancerous 

diseases. 

x'  persons  who  were  35  years  of  age  and  healthy  in  year 

B  died  of  cancer,  while  y'  persons  died  of  non-cancerous 

diseases, 
and  so  on.  By  comparing  the  figures  thus  obtained  it  was 
hoped  that  an  indication  of  the  incidence  of  cancer  during  a 
considerable  number  of  years  might  be  obtained,  and  that  this 
might  be  not  only  of  interest  in  reference  to  the  past,  but  also 
of  use  in  indicating  the  course  that  the  disease  is  likely  to  take 
in  the  immediate  future. 

In  accumulating  the  statistics  it  has  already  been  mentioned 
above  that  the  clinical  records  were  used  as  well  as  the  post- 
mortem records.  This  was  done  for  two  reasons.  Firstly,  the 
clinical  records  extend  over  a  longer  period  of  years  than  the 
post-mortem  notes,^  and  secondly,  a  very  fair  proportion  of  the 
patients  do  not  actually  die  within  the  walls  of  the  hospital,  but 
go  home  to  die.  Bearing  these  two  facts  in  mind,  it  was  evident 
that  a  selection  of  cases  had  to  be  made.  In  the  case  of  those 
who  died  in  hospital  and  were  subjected  to  post-mortem  exami- 
nation it  was  usually  enough  to  read  through  the  written 
description  of  the  macroscopic  appearances  to  come  to  a  fairly 
accurate  conclusion  as  to  whether  the  disease  was  or  was  not 
carcinoma.  Even  at  a  very  early  date  the  diagnoses  as  to 
carcinoma  or  non-carcinoma  need  but  little  revision,  although 
in  some  cases  it  appeared  that  the  condition  might  have  been 
one  of  those  which  at  the  present  time  we  know  to  be  dependent 
upon  streptothricial  infection.  Cases  such  as  these  were  in- 
variably ignored.     But  there  can  be  little  doubt  that  in  the  vast 

*  This  is  ridt  the  case  at  St.  George's  Hospital,  where  the  iifpst-morteni  records 
exteul  back  tweiit}*  years  earlier  thuu  the  cliuical  notes. 
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majority  of  cases  post-niortoni  diay^noses  of  cancer  of  tlio 
st«»mach  or  of  the  breast,  uterus,  lip,  tou<^U(s  int<'stiiie,  O'.soplia- 
^us,  were  quite  accunite,  esjH'cially  as  the  post-inortein  ri'cord 
also  jjfives  information  of  any  metastases. 

In  dealing  with  the  clinical  records  more  care  was  necessary. 
For  that  reason  all  diaj^nosis  of  "  cancer  of  the  stomach  "  in  a 
person  who  did  not  d'w  and  under«i;o  post-mortem  examination 
was  rejected  entirely.  So,  too,  the  term  "  abdominal  tumour  " 
was  re^rded  as  of  insufficient  accuracy  or  definiteness  to 
warrant  an  inclusion  under  either  the  cancerous  or  the  non- 
cancerous group,  and  therefore  all  cases  bearing  this  diagnosis 
were  ignored.  On  the  other  hand,  when  a  man  aged  GO  years 
or  upwards  was  said  to  be  suffering  from  cancer  of  the  cesopha- 
gus  or  stricture  of  the  oesophagus,  and  was  said  to  have  left  the 
hospital  '*  unrelieved  "  or  in  statu  quo,  it  was  taken  that  the 
diagnosis  was  probably  one  of  carcinoma,  and  unless  some  detail 
in  the  clinical  not*?s  distinctly  suggested  that  the  condition  was 
tniumatic  or  the  result  of  corrosive  poisoning,  the  case  was 
included  amongst  the  cancerous  group. 

In  respect  of  the  non-cancerous  group  the  following  cases 
in  which  the  patient  did  not  die  in  the  hospital  or  was  not  the 
subject  of  an  autopsy  were  reckoned : — 

(a)  All  persons  above  the  age  of  35  suffering  from  thoracic 
or  abdominal  aneurysm. 

[h)  All  i)ersons  above  the  age  of  fiO  the  subjects  of  either 
heart  disease,  renal  disease,  or  hemiplegia,  (»r  stricture  of  the 
urethra,  or  enlarged  prostate. 

(r)  All  persons  above  the  age  of  C5  the  subjects  of  fracture 
of  the  thigh. 

{d)  All  persons  above  the  age  of  70  suffering  from  chronic 
bronchitis  and  emphys<'ma. 

In  the  ca-ses  in  which  one  of  the  foregoing  diagnoses  was 
made,  the  chance  that  the  existence  of  cancer  was  overlooked  or 
that  th«'  patient  would  ultimately  have  died  of  cancer  is  so  small 
as,  practically,  to  be  negligible.  In  the  third  class,  it  is  true, 
tliere  is  a  certain  amount  of  danger  that  the  fracture  may  have 
been  the  result  of  a  local  metastasis  of  new  growth  in  the  bone, 
but  the  difference  in  the  history  is  usually  sutHciunt  to  distinguish 
between  a  traumatic  fracture  of  the  femur  in  an  old  person 
from  a  spontaneous  fracture  the  result  of  a  bony  metastasis. 

K  2 
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II.— CRITICISM  OF  METHOD :  SOURCES  OF  FALLACY. 

In  some  measure  these  points  have  been  considered  in  the 
first  section,  but  a  few  remarks  further  are  necessary. 

(a)  From  the  very  nature  of  the  case  it  is  clear  that  the 
results  deducible  from  the  statistics  given  below  cannot  be 
directly  applied  to  the  entire  population.  For  not  only  is  the 
class  from  which  a  hospital  draws  its  patients  insufficiently 
representative  of  the  entire  commimity,  but  also,  as  the  statistics 
themselves  shew,  there  is  a  marked  difference  between  two 
hospitals  in  regard  to  their  experience  of  cancer;  and  that, 
too,  in  spite  of  the  fact  that  they  may  be  situated  no  more  than 
a  couple  of  miles  from  one  another  in  the  same  city,  and  are  of 
practically  the  same  size.  What  the  statistics  undoubtedly 
shew  is  only  the  experience  of  the  particular  hospital.  Never- 
theless the  fact  that  there  obtain  such  differences  between  the 
incidence  of  cancer  at  The  Middlesex  Hospital  and  at  St.  George's 
serves  to  intensify  the  importance  of  any  cases  in  which  their 
individual  experiences  agree. 

(b)  It  is  a  question  how  far  we  are  justified  in  considering 
that  the  popidations  we  have  formed  by  the  methods  that  have 
been  described  can  be  considered  as  "  healthy."  After  all,  this 
difficulty  obtains  equally  in  the  case  of  a  population  taken  at 
birth,  for  it  is  certain  that  a  considerable  proportion  of  those 
lives  which  terminate  within  the  first  year  after  birth  were  not 
healthy  from  the  first.  It  may  be  said  that  a  person  dymg  in 
our  specially  prepared  populations  at  the  age  of  35  or  36  had 
already  the  commencement  of  cancer  withm  him,  and  therefore 
could  not  be  considered  as  a  healthy  life  at  the  age  at  which  he 
was  included  in  our  lists.  But  it  is  clear  that  an  infant  dying 
during  the  first  or  second  year  of  congenital  syphilis  was  equally 
not  healthy  at  birth,  and  if  the  one  method  of  calculating 
statistics  is  allowable  there  is  no  reason  why  the  other  should 
not  be  accepted.  With  every  year  beyond  the  initial  one  chosen 
that  the  person  lives  the  presumption  that  he  was  healthy  at 
the  initial  age  increases,  or  to  be  more  accurate,  the  presimiption 
increases  that  he  was  not  at  the  initial  age  the  subject  of  cancer. 
Naturally  this  contention  tacitly  implies  a  disbelief  in  the  view 
that  cancer  is  a  congenital  disease  in  the  sense  that  a  person 
who  suffers  from  it  was  endowed  with  the  rudiments  of  it  at 
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birth,  and  that  these  rudhnonts  increase  in  potency  as  his  age 
increases.  And  histly,  althou«,'h  it  must  be  conceded  that  our 
hick  of  |x>wer  to  recognize  oanctT  does  not  necessiirily  imply 
that  cancer  is  absent,  yet  it  would  be  thoroughly  unscientitic  to 
assume  its  presence  when  we  fail  to  recognize  it  at  all,  and 
espi'cially  when  we  believe,  from  all  our  accumulated  experience 
of  the  disease,  that  its  manifestation  in  one  way  or  another  is  not 
delayed  many  months  after  it  comes  into,  at  all  events,  the 
earliest  possible  recognizable  existence. 

(c)  To  a  certain  extent  error  has  crept  in  during  the  earlier 
years  of  the  series  owing  to  faults  in  the  records.  Thus  for 
some  unexplained  reason  we  have  been  unable  to  find  the  records 
of  The  Middlesex  Hospital  for  the  years  1847—52.  This  does 
not  invalidate  our  figures,  for  the  only  result  is  that  we  have  a 
smaller  series  of  cases  wherewith  to  form  our  populations  for 
the  years  about  1820.  As  we  do  not  claim  that  the  figures  are 
sufficient  for  tlrawing  any  comparisons  before  about  18'i0,  the 
lacuna,  though  regrettable,  is  not  fundamental.  A  more  serious 
fault  is  tliat  in  some  <»f  the  earlier  years  of  the  st-ries  there  has 
obviously  lxM?n  a  remarkable  laxitv  on  tlie  part  of  the  Registrars. 
Thus  during  the  years  from  1862 — 66  we  only  find  recorded 
altogetlier  41  cases  of  carcinoma  in  women,  although  tlu*  number 
of  cases  occurring  in  men  is  about  the  average.  H«'re  the 
difficulty  is  not  in  the  matter  of  forming  the  populations, 
but  in  deciding  whether  the  lacuna  affects  cancerous  women 
only  or  (jbtains  also  in  the  case  of  the  non-cancerous,  and 
in  trying  to  form  an  estimate  as  to  the  ratios  borne  by 
the  cancerous  admissions  to  the  total  admissions  into  the 
hospital. 

{d)  Concerning  errors  in  diagnosis  something  has  already 
been  said.  It  is  certain  that  a  failure  to  distinguish  between 
carcin<»ma  and  sarconui  on  tlu"  part  of  the  older  surgeons  is  the 
most  fruitful  source  of  falUicy  in  our  figures.  It  has  ahvady 
been  indicate<l  that  we  have  endeavoured  to  guard  against  this 
fallacy  as  mu«li  as  j>ossibl«»  by  fixing  our  initial  age  at  3.">. 
Nev»'rthelf*ss  it  is  equally  certain  that  a  small  number  of  cases 
of  sarcoma  must  have  crept  in,  esp'cially  as  our  recent  experience 
at  The  Middlesex  Hospital,  as  the  result  of  systematic  micro- 
scopic examination  (jf  all  the  growths  is  that  sarcoma  is  by  no 
means  so  constantly  a  disease  of  young  adult  life  and  childhood 
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as  is  generally  supposed.  Figures  given  in  the  preceding  reports 
from  the  Laboratories  shew  that  n  considerable  propoi-tion  of 
cases  is  met  with  even  in  advanced  middle  age.  Against  this 
source  of  error  it  has  been  impossible  to  guard  entirely,  although 
we  have  had  the  point  constantly  in  oiu'  mmd  when  reading 
through  the  reports ;  and  in  all  cases  in  which  there  has  been  a 
possibility  from  the  description  of  the  primary  growth  or  from 
the  distribution  of  the  metastases  that  we  were  dealing  with  a 
case  of  sarcoma,  that  case  has  been  omitted. 

In  the  case  of  endotheliomata  the  matter  is  different.  From 
our  present  standpoint  we  must  feel  siu'e  that  a  certain  number 
of  cases  of  this  type  of  growth  has  been  incorporated.  Judging 
from  the  relative  infrequency  with  which  they  are  met  with  at 
the  present  day,  when  we  are  fully  alive  to  their  existence,  it 
does  not  appear  probable  that  the  error  introduced  by  their 
inclusion  is  a  large  one.  Nevertheless  it  is  assuredly  present, 
for  it  is  quite  impossible  to  distinguish  cases  of  endothelioma  of 
the  breast,  for  example,  from  carcinoma  of  the  organ — except 
microscopically.  In  the  case  of  the  brain,  on  the  other  hand, 
the  probability  that  a  so-called  "  cancer  of  the  brain "  was 
really  either  an  endothelioma  or  a  sarcoma  is  so  great  that  all 
cases  Avith  this  designation  have  been  rejected.  The  same  is 
true  of  primary  disease  of  the  pleura  and  the  peritoneum,  and 
these  cases  have  also  been  rejected,  or  at  least  each  has  been 
carefully  read  through  and  treated  on  its  merits. 

(e)  Age. — The  age  question  has  been  a  difficulty,  and  is  a 
source  of  error  in  two  ways.  First,  since  the  population  of  a 
hospital  is  di'awn  from  the  lower  classes,  there  is  a  certain 
amount  of  unavoidable  indefiniteness  about  the  ages  given. 
This  is  well  shewn  in  the  case  of  the  men  by  the  accumulation 
of  cases  at  the  ages  multiples  of  five,  and  amongst  the  women 
by  their  accumulation  at  about  the  preceding  integer.  Appa- 
rently, the  disinclination  of  women  to  overstate  their  ages  shews 
itself  even  here.  The  statistics  seem  to  shew  that  if  a  man  and 
a  woman  are  of  the  same  age,  but  are  uncertain  what  that  age 
is,  the  man  will  give  his  age  as,  say,  50,  while  the  woman  will 
give  it  as  49.  This  difficulty  obtains  throughout  the  series,  and 
accounts  in  a  considerable  measure  for  the  irregularity  of  the 
curves.  Moreover,  there  can  be  little  doubt  that  ignorance  as 
to  age  must  have  been  a  weightier  factor  in  the  earlier  years  of 
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the  entire  series,  owing  to  the  genmil  luck  of  ('ducatioii  (tf  the 
lower  (.'lasses. 

In  tiio  second  place,  the  aj;e  ciuosti«ni  presents  sources  of 
error,  owing  to  the  fact  that  amongst  tlie  patients  forming  our 
p<>pulati(»ns  we  liave  included  numerous  instances  of  persons  who 
did  not  actually  die  in  the  hospital.  In  the  case  of  such  persons 
we  have  always  taken  the  age  given  on  admission.  The  period 
covered  by  their  stay  in  hospital  does  not  introduce  any  error 
of  noticeable  nuignitnde,  but  it  is  clear  that  we  are  entirely 
ignorant  of  the  ages  at  which  these  patients  actually  died.  All 
that  can  be  said  is  that,  from  the  nature  of  the  cases,  whether 
they  were  carcinomatous  or  non-carcinomatous,  there  is  but 
little  likelihood  that  they  would  have  survived  for  a  considerable 
number  of  years  after  leaving  the  hospital.  This  is  more 
prol>ably  approximately  true  of  the  noii-carcinoniatous  cases,  as 
a  glance  at  the  list  of  the  diseases  accepted  and  the  ages  of 
admission  will  shew.  In  the  case  of  carcinoma  we  are  on  more 
uncertain  ground.  In  fact  we  are  certain  that  the  after-life  of 
a  patient  who  has  undergone  amputation  of  the  breast  under 
modern  methods  is  considerably  longer  than  it  was  when  the 
o})eration  was  performed  in  a  crude  fashion,  or  when  the  dangers 
of  pviumia  largely  forbade  (operation  altogether.  For  these 
sources  of  error  it  is  impossible  to  allow,  but  since  they  are 
spread  over  the  entire  series,  it  is  thought  that  they  do  not 
materially  interfere  with  the  genenil  accuracy. 

With  the  preceding  remarks,  which  apply  equally  to  The 
Middlesex  Hospital  statistics  as  to  those  obtained  fntm  St. 
Geori,'e's  Hospital,  the  way  is  cleared  for  a  consideration  of  the 
dat;i  we  have  obtained.  It  will  be  well  to  consider  each  Ilosi)ital 
separately  on  identical  lines,  and  afterwards  to  compare  the  two 
seta  of  results. 

III.— STATISTICS  OF   CARCINOMA   FROM   THE 
MIDDLESEX   HOSFITAL. 

A. — The  Amount  of  Material. 

Although  the  records  of  The  Midrllesex  Hospital  dat<'  from 
174«i,  yet  the  records  of  the  years  up  to  about  iHV-i  are  so  scanty 
that  they  have  been  practically  *if  little  use  in  the  present  research. 
Further,  though  from  self-evident  causes,  the  value  of  the  records 
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increases  as  one  approaches  towards  the  end  of  the  nineteenth 
century,  yet  the  case-books  of  the  years  of  the  middle  of  the 
century  are  satisfactory.  In  forming  the  "  populations  "  it  is 
clear  that  a  record  of  a  given  year  furnished  data  for  a 
number  of  years  previous,  and  often  earlier  by  twenty  or  more 
years.  These  populations,  however,  were  so  small  when  they 
were  derived  from  the  earlier  Registers  that  they  were  useless  for 
combination  into  the  Tables  here  presented,  although  they  have 
been  incorporated  in  the  cui've  given  on  Plate  VI.  from  the  year 
in  which  cancerous  and  non-cancerous  cases  of  both  sexes  were 
recorded.  Thus,  the  fii'st  entry  on  the  curve  is  one  for  the  year 
1814,  but  it  is  not  until  the  year  1829  that  we  have  become 
possessed  of  a  population  of  50,  which  is  the  minimum  we 
consider  reasonable  to  include  in  the  statistics  upon  which 
argument  can  be  based.  The  same  paucity  of  cases  obtains  at 
the  latter  end  of  the  century,  but  for  a  different  reason,  as  will 
appear  when  the  curve  itself  is  under  discussion. 

In  all,  13,061  cases  have  been  analyzed.  Of  these,  6,507 
were  male  cases,  and  6,554  female.  Of  the  6,507  cases  in  men, 
2,080  were  cases  of  carcinoma,  and  4,427  cases  of  other  diseases 
than  carcinoma.  Of  the  6,554  female  cases,  4,126  were  carcino- 
matous, 2,428  were  non-carcinomatous.  Table  I.  gives  a  full 
list  of  the  several  years,  with  the  number  of  cases  that  were 
accumulated  under  each. 

With  reference  to  the  actual  number  of  cases  that  have  been 
gone  through  in  the  records  in  order  to  obtain  the  data  given 
in  the  following  Table,  there  is  no  necessity  to  know  them 
exactly.  Probably  they  amount  to  about  130,000.  From  1870 
to  1900  they  number  over  83,000.  The  latter  figure  was 
accui-ately  determined  in  order  to  arrive  at  the  ratios  borne  by 
the  cancer  admissions  to  the  total  admissions  to  the  Hospital 
during  that  period  of  thirty  years,  a  point  which  is  dealt  with 
in  the  following  section. 

B. — The  Ratios  home  by  the  Cancer  Admissions  to  the  General 
Admissions  at  The  Middlesex  Hosj)ital. 

It  is  impossible  to  give  the  figures  for  the  entire  series  of 
years,  since  in  the  earliest  years  we  are  not  certain  that  all  cases, 
cancerous  and  non-cancerous,  were  recorded.     Table  II.  gives 


MIDDLESEX  AND  ST.  GEORGE*&  HOSPITALS.    l:{7 

TABLE  I. 

Cnncfroits  and  yoii-Cmiceroux  Ai/e  ^o  Populations,  Compileil from  thr  Rrrnntx 
of  The  MiildlfSfJ'  llonpital. 


Ma 

,KS. 

Fem 

iLES. 

Year. 

Malks. 

Fkm 

\LKS. 

, 

Year,  i 

Cam^r. 

Non- 
Cancer. 

Cancer. 

Non- 
Cancer. 

Cancer. 

Non- 
Cancer. 

Cancer. 

No.i- 
Caiicer. 

1801 

0 

1 

0 

0 

1851 

33 

75 

62 

60 

1802 

0 

0 

0 

0 

1852 

20 

72 

(51 

50 

1803 

0 

0 

0 

1 

1853 

34 

95 

75 

48 

1804 

0 

0 

0 

0 

1854 

42 

91 

60 

48 

1.S03 

0 

0 

0 

2 

1855 

38 

85 

79 

46 

180(3 

0 

I 

1 

1 

1856 

40 

92 

78 

48 

1807 

0 

0 

0 

0 

1857 

41 

68 

65 

50 

1808 

0 

1 

0 

3 

1858 

37 

83 

75 

54 

1809 

0 

2 

1 

1 

1859 

44 

100 

74 

31 

1810 

0 

2 

1 

1 

1860 

41 

83 

86 

29 

1811 

0 

0 

0 

4 

1H(!1 

51 

82 

84 

43 

1812 

1 

2 

0 

>> 

18f!2 

39 

85 

77 

60 

1813 

0 

G 

1 

1 

I8(i3 

65 

69 

97 

34 

1814 

1 

3 

2 

I 

I8r)4 

42 

93 

90 

59 

1815 

4 

6 

1 

7 

1865 

37 

106 

113 

44 

1816 

2 

5 

1 

5 

1866 

39 

85 

104 

43 

1817 

1 

4 

1 

5 

1807 

49 

102 

89 

40 

1818 

3 

10 

1 

4 

1868 

49 

83 

98 

47 

iHiy 

4 

l> 

3 

6 

1869 

43 

86 

90 

4^4 

1M20 

*2, 

11 

4 

9 

1870 

55 

55 

93 

2V 

1821 

1 

10 

3 

2 

1871 

50 

75 

101 

45 

1822 

•> 

10 

3 

g 

1872 

58 

98 

117 

55 

1823 

4 

7 

4 

7 

1873 

45 

74 

104 

41 

1824 

7 

10 

9 

10 

1874 

83 

74 

85 

40 

1825 

8 

13 

5 

9 

1875 

59 

93 

99 

37 

1820 

3 

15 

8 

12 

1876 

48 

83 

89 

35 

1827 

4 

30 

12 

12 

1.S77 

36 

62 

101 

33 

1828 

8 

24 

7 

10 

1878 

51 

62 

68 

29 

1829 

9 

17 

9 

20 

1  1879 

44 

65 

73 

19 

1830 

2 

27 

14 

15 

1880 

40 

48 

75 

87 

1831 

4 

20 

9 

13 

ISSl 

41 

48 

81 

34 

1832 

12 

30 

14 

1<> 

l.S,S2 

35 

43 

72 

27 

1833 

15 

39 

10 

15 

1883 

85 

47 

50 

29 

1834 

9 

3t> 

18 

36 

1884 

45 

46 

65 

18 

1835 

20 

48 

24 

88 

1885 

27 

51 

66 

33 

183(1 

9 

45 

12 

84 

1886 

36 

47 

64 

37 

18,37 

12 

38 

17 

21 

1887 

24 

54 

47 

32 

1838 

15 

47 

m 

19 

1888 

21 

44 

62 

22 

18.39 

13 

VJ 

23 

26 

1889 

14 

41 

40 

17 

1840 

11 

54 

39 

26 

1890 

10 

34 

41 

21 

\b\\ 

18 

51 

38 

28 

1H91 

11 

35 

29 

22 

1842 

10 

55 

34 

38 

1892 

17 

M) 

39 

23 

1843 

14 

53 

41 

30 

1893 

9 

28 

23 

16 

184-t 

22 

fil 

50 

30 

1894 

10 

3<> 

20 

10 

1845 

23 

JK) 

59 

39 

ih;i5 

12 

23 

33 

21 

184<> 

20 

70 

41 

22 

iH'.tr, 

6 

27 

15 

11 

1847 

iM 

77 

46 

3H 

l.S'.t7 

4 

20 

23 

11 

l»48 

23 

79 

59 

3«; 

IH'JH 

0 

12 

4 

11 

IHW 

26 

81 

03 

45 

I8i>y 

3 

8 

10 

8 

1850 

32 

80 

50 

m; 

l'.)(X) 

1 

9 

3 

(i 
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the  actual  figures,  and  on  Plate  V.  are  curves  in  which  the 
same  points  are  shewn  graphically  for  the  thirty  years  from 
.1870  to  1899. 

Over  the  same  period  the  population  of  London  (15  miles 
radius  from  Charing  Cross)  was  as  follows  : — 1871,  8,885,641  ; 
1881,  4,766,661 ;  1891,  5,688,806  ;  1901,  6,581,872. 

TABLE  II. 

Cancer  and  General  Admissions  to  The  Middlesex  Hospital,  1870 — 99. 


Female      ^         Male        j    Total  Admissions    ,     Percentage  of  Total 
Tear.    '       Cancer  Cancer      '■         to  Hospital         !  Cancer  Admissions  to 

Admissions.     Admissions.  (both  sexes).        I      Total  Admissions. 


1870 

73 

25 

1871 

75 

15 

1872 

93 

25 

1873 

77 

44 

1874 

94 

34 

1875 

99 

32 

187G 

92 

20 

1877 

68 

29 

1878 

98 

38 

1879 

84 

39 

1880 

92 

39 

1881 

93 

46 

1882 

98 

50 

1883 

86 

32 

1884 

103 

48 

1885 

94 

61 

1886 

109 

43 

1887 

102 

48 

1888 

101 

54 

1889 

104 

45 

1890 

108 

54 

1891 

119 

61 

1892 

103 

60 

1893 

90 

49 

1894 

114 

64 

1895 

117 

60 

1896 

125 

75 

1897 

131 

59 

1898 

113 

63 

1899 

141 

96 

1992 
1760 
1861 
2344 
2571 
2650 
2334 
2222 
2040 
2596 
2510 
2699 
2833 
2638 
2550 
2689 
2859 
2384 
2835 
2948 
3109 
3018 
2911 
2471 
3182 
3280 
3318 
3263 
2067 
3331 


4-9 
51 
63 
5-2 
50 
4-9 
48 
4-4 
0-6 
4-7 
5-2 
51 
5-2 
4o 
5-9 
57 
5-3 
6-3 
5-5 
51 
5-2 
6-0 
5  6 
5-6 
5-6 
5-4 
6-0 
5-8 
66 
71 


From  these  curves  it  is  clear  that  if  we  omit  all  attention  to 
individual  yeas,  there  has  been  a  remarkable  parallelism 
between  the  increase  in  population,  the  increase  in  the  number 
of  general  admissions  to  the  Hospital,  and  the  cancer  admissions, 
even  though  the  latter  are  considered  under  the  two  sex  headings. 
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It  is  true  that  there  has  boon  a  definite,  althou<;h  a  very  small, 
j>oroonta^e  increase  in  the  cancer  admissions  as  shewn  l»y  the 
slight  npward  tendency  ot"  the  curve,  formed  of  crosses,  wliich 
represents  the  percentage  borne  by  the  cancer  admissions  to  the 
i:feneral  admissions,  and  tliis  fact  will  call  for  consideration 
later.  But  on  the  whole  it  may  be  said  that  the  great^^r  the 
p<:»pulation  of  London,  the  {rreat^r  the  number  of  admissions  to 
the  Hospital,  and  tlie  p;reater  the  number  of  admissi<m8  for 
cancer.  How  far  it  is  justiHable  to  argue  from  the  data  of  the 
thirty  years  1870 — 1>1)  that  the  same  holds  good  over  the  entire 
series  of  years,  covered  by  the  statistics  which  form  the  basis  of 
this  Paper,  is  another  matter.  Considering  the  ijfreat  uniformity 
of  the  curves  over  what  is,  after  all,  a  fairly  long  period,  it  does 
not  seem  unjustifiable  to  conclude  that  the  same  parallelism  has 
obtained  throughout. 

This  ixirallelism  is  one  of  the  greatest  importance  for  our 
present  purpose.  Of  itself  it  suggests  that  any  actual  increase 
in  the  number  of  cancer  admissions  is  only  dependent  upon  an 
increase  in  the  population.  But  this  supi)osition  is  not  justifi- 
able, for  although  the  number  of  admissions  to  the  Hospital 
has  increased  per  annum,  this  has  not  occurred  because  the 
Hospital  has  enlarged  pari  passu  with  the  increase  in  the 
population.  As  a  matter  of  fact  the  increased  number  of 
admissions  to  all  hospitals  in  recent  years  has  depended  upon  a 
diminution  in  the  length  of  stay  within  the  hospital,  rendered 
possible  by  the  more  rapid  healing  of  wounds  under  antiseptic 
and  aseptic  treatment,  far  more  than  upon  an  increase  in  the 
number  of  beds.  Moreover,  the  increase  in  population  of 
London  has  rather  been  accompanied  by  an  increase  in  the 
number  of  hospitals  than  in  the  number  of  beds  at  individual 
hospitals.  For  these  reasons  the  parallelism  Ix'tween  the 
increase  in  cancer  admissions  at  The  Midtllesex  Hospital  and 
the  increase  in  the  population  of  London,  although  interesting, 
reallv  throws  no  light  ui)on  the  problem  under  consideration. 

The  imp<jrtance  of  the  panillelism  of  the  curves  dealing  with 
the  experience  of  the  Hospital  itself  is,  on  the  other  hand,  great, 
becauw  it  is  an  indication  of  what  one  mav  call  "a  uniformity 
of  p<^)licy  "  on  the  part  of  the  Hospital  autliorities.  It  indicates, 
further,  that  the  reputation  of  The  Middlesex  Hospital  for  the 
treatment  of  cancer  has  not  underg<me  great  variations,  and 
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that  any  improvement  in  diagnosis  of  cancer  has  been  at  least 
equalized  by  improvements  of  diagnosis  in  other  diseases.  In 
an  enquiry  in  which  there  are  so  many  possible  variables  as 
there  are  in  the  present,  it  is  impossible  to  over-estimate  the 
value  of  such  constants. 

The  depressions  in  the  General  Admission  Curve  during  the 
years  1876—78,  1887,  1893,  and  1898  were  due  to  partial  closing 
of  the  Hospital  for  cleaning,  building,  and  repairs. 

C. — The  Percentage  Mortality  from  Carcinoma  in  the  Age  35 
Populations,  compiled  from  the  Records  of  The  Middlesex 
Hosjntal. 

At  the  commencement  of  this  Paper  reasons  were  given  for 
concluding  that  it  was  possible  to  form  j^opulations  of  healthy 
persons,  aged  35  years,  of  each  member  of  which  the  cause  of 
death  is  known.  It  is  with  these  populations  that  the  following 
section  is  concerned.  Table  III.  shews  the  percentage  borne 
by  the  deaths  from  cancer  to  the  total  number  of  deaths  in  the 
population  of  each  year.  This  Table  is  deduced  from  Table  I. 
From  it  curves  have  been  drawn  shewing  the  same  facts 
graphically  (Plate  VI.).  The  portions  of  the  cui'ves  in  red  ink 
are  hypothetical,  and  will  be  considered  later. 

The  first  striking  fact  from  these  curves  is  that  the  curve 
for  females  is  much  higher  than  that  for  males.  This  point 
might  have  been  anticipated  from  the  statements  already  made 
on  page  136,  which  shew  that  out  of  a  population  of  6,000  males 
the  experience  of  The  Middlesex  Hospital  is  that  2,000  die  of 
carcinoma,  whereas,  out  of  the  same  number  of  females, 
carcinoma  accounts  for  a  mortality  of  4,000. 

From  our  present  point  of  -sdew,  however,  the  most  important 
facts  shewn  by  the  curves  are :  (1)  There  has  been  a  jjrogres- 
sive  increase  in  the  percentage  mortality  from  carcinoma  from 
about  the  year  1830  to  about  the  year  1875,  and  (2)  this  pro- 
gressive increase  in  percentage  mortality  from  carcinoma  affected 
both  sexes  alike. 

So  far  as  concerns  the  period  up  to  the  year  1864,  the  cm'ves 
present  no  difficulty  in  reference  to  the  question  now  under 
discussion,  but  it  will  be  noticed  that  from  about  the  year  1880 
there  has  been  a  rapid  fall  in  the  two  curves.     The  explanation 
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TABLE  III. 

Perctntatje  Cancer  MortalHi/  in  the  Aije  liS  Populationn,  Compiled  from 
The  Middlesex  Hospital  Records. 


Poroeiitaiio  Mortality 

A-o  35 

l'ercenta;,'e  Mortality 

Ak'f  ;tj 

from  Carcinoma. 

from  Carcinoma. 

I'opulatiou 

I'oimlation 
of  the  Year 

of  Iho  Year 

Male. 

Female. 

Male,         Female. 

1814 

250 

66-6 

1858 

30-8 

581 

1815 

400 

12-0 

1859 

30-6 

705 

1816 

28-6 

16-6 

1860 

331 

74-8 

1817 

200 

16-6 

18(>1 

38-3       1 

f.G-1 

1818 

231 

200 

1862 

31-5 

5G-2 

1819 

400 

33-3 

1863 

48-5 

740 

1820 

15-4 

30-8 

1864 

311 

60-4 

1821 

91 

600 

1865 

25-9 

71-9 

1822 

16-6 

250 

1866 

31-5 

707 

1823 

36-4 

36-4 

1867 

32-5 

690 

1824 

41-2 

47-4 

1868 

371 

690 

1825 

381 

35-7 

1869 

33-3 

67-2 

1826 

166 

40-0 

1870 

500 

791 

1827 

11-7 

500 

1871 

400 

69-2 

1828 

250 

41-2 

1872 

37-2 

C80 

1829 

34-7 

310 

1873 

37-8 

71-7 

1830 

6-9 

48-3 

1874 

30-8 

680 

1831 

166 

40-9 

1875 

38-8 

72-8 

1832 

28-6 

46-7 

1876 

36-6 

71-8 

1833 

27-8 

400 

1877 

3(V7 

75-4 

1834 

200 

33-3 

1878 

451 

701 

1835 

29-4 

42  1 

1879 

40-4 

79-3 

1836 

16-6 

26-9 

1880 

47-7 

66-9 

1837 

240 

447 

1881 

461 

70-4 

1838 

242 

666 

1882 

44-9 

737 

1839 

20-9 

46-9 

1883 

42-7. 

633 

1840 

169 

600 

1884 

49-4 

78-3 

1841 

26-9 

591 

1885 

346 

66-6 

1842 

22-5 

472 

1886 

43-4 

63-4 

1843 

20-9 

53-3 

1887 

308 

600 

1844 

27-2 

62-5 

1888 

32-3 

73-8 

1845 

1        20-4 

602 

1889 

25-5 

70-2 

1846 

;        271 

651 

1890 

22-7 

66- 1 

1847 

23-7 

54-8 

1891 

23-9 

56-9 

1848 

1        225 

621 

1892 

36-2 

62-9 

1849 

1        243 

58-3 

1893 

24-3 

590 

1850 

286 

549 

1894 

25  0 

GGC 

1851 

1        306 

55-4 

1895 

34-3 

389 

1852 

'        217 

550 

1896 

18-2 

57-7 

1853 

26-4 

610 

1897 

167 

67-6 

1854 

316 

55-6 

1898 

33-3 

267 

1855 

309 

C.3-2 

1899 

273 

556 

1856 

30-3 

611 

1900 

10-0 

33-3 

1857 

376 

56-5 

i 

of  tl)i.s  full  is  hiinijl*'.  It  is  clear  thiit  u  person  ajj^od  -io  in  the 
year  1880  is  only  59  years  of  age  in  the  present  year  (1904), 
and  therefore  there  is  a  complete  lack  of  all  lives  above  that 
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age  in  the  population  for  1880.  Consequently,  since  we  are 
dealing  with  ages  up  to  75,  the  populations  are  only  absolutely 
complete  up  to  the  year  1864.  If  we  had  records  up  to  the  year 
11)41,  then  all  persons  aged  75  in  1900  would  be  included.  In 
order,  therefore,  to  arrive  at  a  conclusion  with  regard  to  the 
latter  parts  of  the  curves,  these  lacunse  must  be  filled  up  by 
means  of  figures  derived  from  an  average.  Further,  the  data 
already  at  hand  for  3'ears  before  1904  mil,  if  added  to  the 
figures  obtained  from  an  average,  impress  their  own  characters 
upon  this  average.  Now  a  person  35  years  of  age  in  1864  is 
only  noio  (in  1904)  75  years  of  age.  Consequently  our  age  35 
poj)ulation  in  1865  is  deficient  by  reason  of  the  lack  of  persons 
age  75,  for  they  will  not  be  75  years  until  1905.  Similarly,  om' 
age  35  populations  in  1866  do  not  reach  75  years  mitil  1906, 
and  are  deficient  because  they  lack  ages  74  and  75,  and  so  on. 
Consequently  if — 

a  =  average  number  of  persons  dying  yearly  of  cancer  at  age  75, 
A  =         „  „  „  ,,  „     non-cancer     „ 


XI.   

b  = 

B  = 

c  = 

C  = 

cancer 
non-cancer 

cancer 
nou-caucer 


74, 
73, 


etc. 


Then— 

a    has  to  be  added  to  the  observed  cancer  figures  in  year  1864, 

A  „  „  ,,  non-cancer 

a  +  b        „ 

A  +  B      „ 

a+b+c  „ 

A  +  B  +  C  „  „  non-cancer  „  „     etc. 


,,                               ,,                                     ll<Jll-\.tlllV.Ci. 

)                            )5 

„             „                  cancer 

1865, 

„            „              non-cancer 

»                             55 

„             „                  cancer 

1866, 

„             „               non-cancer 

5             »     < 

In  order  to  arrive  at  the  values  to  be  given  to  a.  A,  b,  B, 
c,  C,  etc.,  the  records  of  the  three  years  1895,  1896,  and  1897* 
were  re-examined,  and  all  cases,  cancerous  and  non-cancerous, 
d}dng  above  the  age  of  35  years  (or  included  with  those 
according  to  the  lines  on  which  the  statistics  were  drawn  up 
throughout  the  investigation)  were  collected.     These  were  then 

*  It  was  considered  safer  to  take  a  period  of  j-ears  towards  the  end  of  the  century', 
than  to  take  the  average  of  the  entire  series  of  records  from  which  our  cases  were 
derived,  since  the  probability  is  that  the  year  1940  will  differ  less  from  the  year 
1895  than  from  the  year  1845  for  example. 
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arran«xod  aoconliiifi;  to  tlioir  ages  at  death,  and  gave  the  following 
avonigos  tor  each  sex  : — 

TABLE   IV. 

The  Middlesex  Hoapital  Year/i/  Average  Mortalittfjrom  Cancer  and  Xun- 

Cniu'eroK.i  Dixea-ie.i  helireen  Ihf  a<ies  M5  ni>d  75. 


M.iLKS. 

rKMALKS. 

Age. 

Cancer. 

Non-Cancer. 

Age. 
35 

Cancer. 

NoD-Cancer. 

35 

3 

2-3 

30 

•6 

36 

•6 

1-3 

36 

2-3 

1-6 

37 

0 

1-6 

37 

23 

10 

38 

2-3 

3 

38 

3-6 

20 

39 

3 

30 

39 

40 

1-3 

40 

•3 

•0 

40 

2-6 

2-6 

41 

•6 

20 

41 

20 

•G 

42 

13 

2  3 

42 

33 

2-0 

43 

•6 

16 

43 

46 

1-3 

44 

IT, 

1-6 

44 

4-6 

10 

45 

30 

16 

45 

46 

33 

4r. 

20 

1  fi 

46 

50 

10 

47 

2-3 

•3 

47 

40 

1-3 

48 

IG 

1-3 

48 

4-6 

IG 

49 

20 

1-3 

49 

40 

1-3 

50 

3-3 

13 

50 

6-3 

1-3 

51 

20 

•c 

51 

3-6 

•6 

62 

36 

•6 

52 

43 

0 

53 

20 

2-0 

53 

5-3 

•3 

54 

30 

1-6 

54 

4-6 

•6 

55 

re 

20 

55 

5-6 

1-0 

56 

16 

1-6 

56 

3-3 

10 

57 

1-3 

If. 

57 

30 

1-3 

58 

2-3 

20 

58 

6-6 

•G 

59 

10 

0 

59 

30 

0 

60 

33 

10 

00 

50 

40 

61 

10 

•6 

61 

1-6 

13 

62 

2-3 

10 

62 

2-6 

10 

63 

IG 

10 

63 

40 

•6 

64 

26 

1-3 

64 

33 

13 

65 

2-3 

•3 

05 

3-3 

•6 

66 

10 

\(\ 

60 

10 

•3 

67 

(J 

1-3 

G7 

3-6 

•G 

68 

13 

■6 

C8 

■0 

•3 

69 

10 

•3 

69 

•6 

3 

70 

1-3 

1-3 

70 

23 

10 

71 

10 

10 

71 

•3 

10 

72 

2  0 

0 

72 

10 

•0 

73 

10 

•:{ 

73 

20 

•3 

74 

13 

0 

74 

0 

0 

75 

1                6 

13 

75 

•3 

•3 

Takiii;^'  fh<'n  th«'-«*  iiv<Ta<,'»'.s  and  coiistiiict iii^  a  liy|)<»tln'tical 
series  of  records  reaching  to  the  year  1941,  it  becomes  necessary 
to  add  the  figures  in  Table  V.  to  the  ascertained  figures  (TablkI.) 
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from  the  year  1864  onwards,  in  order  to  obtain  populations  in 
aU  years  between  the  ages  of  35  and  75.  With  these  combined 
fij^nres  percentages  have  been  made  simihir  to  those  obtained 
(Table  III.)  for  the  earlier  parts  of  the  curve,  and  the  modified 
curves  thus  produced  are  printed  in  red  ink. 


TABLE  V. 

Estimated  Figures  to  he  added  to  ascertained  Figures,  and  Percentages  deduced 
therefrom,  in  order  to  comjjlete  the  Age  35  Populations  (Middlesex  Hospital) 
up  to  Age  75  in  the  year  1900. 


Males. 

Females. 

Year. 

Cancer. 

Non- 
Cancer. 

Corrected 
Percentage. 

Cancer. 

Non- 
Caucer. 

Corrected 
Percentage, 

1864 

1 

1 

31-4 

0 

0 

60-4 

1865 

2 

1 

26-7 

0 

0 

72-0 

1866 

3 

2 

32-6 

2 

1 

70-7 

1867 

5 

2 

36-7 

3 

1 

69-2 

1868 

6 

3 

39  0 

4 

2 

68-2 

1869 

7 

4 

35-7 

6 

4 

66-6 

1870 

9 

4 

520 

7 

4 

78-1 

1871 

10 

5 

42-9 

7 

5 

68-4 

1872 

11 

6 

399 

11 

5 

68- 1 

1873 

12 

8 

41-0 

12 

6 

71-2 

1874 

14 

8 

36-4 

15 

6 

68-5 

1875 

17 

10 

42-5 

19 

8 

72-4 

1876 

19 

11 

41-6 

23 

9 

71-8 

1877 

21 

13 

43-2 

25 

11 

741 

1878 

23 

14 

49-3 

27 

15 

68-4 

1879 

26 

15 

46-7 

32 

15 

75-6 

1880 

28 

15 

51-9 

35 

16 

67-5 

1881 

30 

17 

522 

42 

17 

70-7 

1882 

31 

18 

520 

45 

18 

72-2 

1883 

33 

20 

50-4 

48 

19 

671 

1884 

35 

22 

54-1 

54 

20 

75-8 

1885 

38 

24 

46-4 

58 

20 

70-1 

1886 

40 

26 

510 

64 

20 

69-2 

1887 

43 

26 

42-2 

68 

21 

68-5 

1888 

45 

27 

48-2 

72 

22 

75-3 

1889 

49 

28 

47-7 

78 

24 

74-2 

1890 

51 

30 

48-8 

82 

25 

72-8 

1891 

52 

31 

48-8 

87 

27 

70-3 

1892 

55 

31 

54-1 

91 

28 

71-8 

1893 

57 

33 

52-0 

96 

31 

71-7 

1894 

60 

35 

519 

100 

32 

741 

1895 

61 

36 

55-3 

105 

33 

71-9 

1896 

62 

38 

511 

110 

35 

731 

1897 

63 

40 

52-8 

113 

36 

74-3 

1898 

64 

42 

56-5 

115 

39 

70-4 

1899 

64 

43 

56-8 

118 

40 

72-7 

190O 

65 

46 

54-5 

122 

42 

72-5 
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In  considering  tlie  two  portions  of  the  two  curves  (Plate  VI.) 
fwni  18()4  to  IDOO,  the  practical  identity  of  the  corrected  and 
the  uncorrected  portions  up  to  about  the  year  1885  is  clear. 
This  depends  upon  the  fact  that  persons  ai^e  8.")  in  1885  are 
now  age  59,  and  therefore  art'  at  about  the  period  of  greatest 
incidence  of  cancer.  Hence  previous  to  that  date  the  greater 
proportion  of  the  cases  luive  actually  been  recorded.  On  closer 
examination  of  the  curves  it  appears  that  the  correspondence  of 
the  curves  extends  lat«'r  in  the  case  of  females  than  in  the  case 
of  males.  The  explanation  of  this  lies  in  the  fact  that  the  age 
of  maximum  incidence  of  carcinoma  is  about  five  years  later  in 
tlie  male  tlian  in  the  female.* 

From  about  tlie  year  1885  there  occurs  an  increasing 
divergence  between  the  corrected  and  uncorrected  portions  of 
the  curves,  but  the  divergence  is  different  in  the  two  cases ; 
for  whereas  the  corrected  curve  for  females  continues  onwards 
in  a  more  or  less  horizontal  direction  until  it  merges  into  the 
horizontal  straight  line,  theoretically  obtained  from  populations 
age  35  derived  from  a  constant  yearly  incidence  of  cancer  (the 
average  yearly  series),  the  corrected  curve  for  males  continues  to 
rise.  Thus  the  curve  for  females,  which  rose  continuously  from 
1814  to  1870,  from  1870  onwards  has  been  practically  horizontal. 
On  the  other  hand,  the  curve  for  males  has  been  one  continuous 
rise  throughout. 

It  is  now  necessary  to  consider  the  actual  meanings  of  these 
curves.  From  the  method  of  making  them  it  is  clear  that  the 
experience  of  The  Middlesex  Hospital  is  that  at  all  events  up  to 
about  the  year  1870  there  was  in  both  sexes  a  gradual  increase 
in  the  percentage  of  cancer  deaths,  and  that  after  this  period 
the  percentage  cancer  mortality  in  females  remains  stationary, 
while  in  males  it  continued  to  rise.  This  may  mean  (1)  an 
increase  in  the  number  of  cases  of  cancer  admitted,  the  inimbcr 
of  cases  of  disease  other  than  cancer  being  stationary ;  (2)  a 
stationary  admission  for  cancer  and  a  diminislied  admission  for 
non-cancerous  diseases;  (3)  an  increase  in  cancer  admissions 
and  a  diminished  admission  for  non-cancerous  disease;  (4)  a 
stationary,  increased,  or  possibly,  diminished  number  of  cancer 
admissions    along    with   a   diminished   death-rate    from   non- 

•  f/.  "  Aruhivea  Middlesex  Hospital,"  Vol.  II.,  1904  (Second  Cuiicer  lleporl), 
p.  128. 

VOL.  Ill,  ^ 
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cancerous  disease;  (5)  a  dispropoi'tioiiate  increase  in  the  cancer 
admissions,  admissions  for  all  kinds  of  disease  ha"\annj  increased. 

Now  there  is  no  doubt  that  admissions  for  all  forms  of 
disease  have  increased,  as  is  shewn  l)v  Table  II.  and  Plate  V., 
and  there  equally  is  no  doubt  that  the  percentage  admission  for 
cancer  at  The  Middlesex  Hosi^ital  has  remained  practically 
stationar3\  Hence  the  possibilities  (1),  (2),  and  (3)  can  be 
summarily  dismissed.  With  regard  to  the  fourth  and  fifth 
possibilities  the  case  is  different. 

Dealing  with  the  possibility  that  there  has  been  a  diminished 
death-rate  of  recent  years  from  cancerous  disease,  it  is  clear  that 
a  large  number  of  persons  who  formerly  died  of  hospital  gan- 
grene, etc.,  in  pre-antiseptic  days,  may,  after  the  introduction  of 
Listerism,  have  survived  to  swell  the  numbers  of  those  who 
ultimately  died  of  cancer.  But  under  these  conditions  it  would 
be  exjDCcted  that  the  male  and  female  curves  should  coincide  in 
their  directions  throughout.  It  is  true  that  males  are  more 
liable  to  surgical  diseases  than  females,  and  therefore  that  the 
improvements  in  surgery  would  diminish  the  non-cancerous  male 
mortality  more  than  the  female.  But  this  would  hardly  account 
for  so  striking  a  dissimilarity  in  the  latter  parts  of  the  curves. 


TABLE    VI. 

Numbers  and  Percentages  of  "Surgical"  and  "Medical''  Deaths  amongst  Non- 
Cancerous  Cases  of  Age  35  Populations  {Middlesex  Hospital). 


Male. 

Female. 

Surgical 

Surgical 

Year. 

Surgical. 

Medical. 

Percentage 
of  Total. 

Surgical. 

Medical. 

Percentage 

of  Total. 

1820 

5 

6 

45-5 

5 

4 

55-6 

1830 

11 

16 

40-8 

7 

8 

46-7 

1840 

16 

38 

29-6 

9 

17 

34-6 

1850 

23 

57 

28-7 

14 

32 

30-4 

1860 

24 

59 

28-9 

7 

27 

20-6 

1870 

12 

43 

21-8 

4 

20 

16-6 

1880 

14 

36 

28-0 

11 

26 

29-7 

1890 

10 

24 

29-4 

G 

15 

28-6 

1900 

3 

6 

33-3 

1 

5 

16-6 

Further,  there  is  no  inherent  probability  that  a  person  saved 
from  a  "  surgical  death  "  by  modern  surgical  methods  should 
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die  of  oarciiuiiiui  nitluT  tlian  hy  a  "  medical  death."  In  this 
connection  it  is  important  to  note  that  the  great  majority  of  the 
non  cancentus  deatlis  in  our  series  have  actually  taken  place  in 
the  medical  wards  from  "  medical  "  diseases.  That  there  has 
been  a  jjradual  and  definite  diminution  in  mortality  amongst 
surgical  cases,  in  spite  of  a  great  increase  in  the  range  of 
surgical  oj)enitions,  our  examination  of  the  clinical  records  of 
the  Hospital  clearly  shews ;  but  that  this  factor  does  not  enter 
largely  into  the  entire  question  dealt  with  in  the  present  section 
is  shewn  in  Table  VI. 

Taking  the  above  series,  "medical  "  deaths  form  70*72  per 
cent,  of  the  entire  non-cancerous  male  deaths,  and  70-()t  per 
cent,  of  the  female  non-cancerous  deaths.  Any  modern  im- 
provement ill  medical  death-rates  above  the  age  of  35  years  is 
so  small  as  to  be  negligible.* 

Since,  then,  (a)  the  great  proportion  of  our  non-cancerous 
cases  are  medical,  and  (6)  the  curves  for  females  and  for  males 
are  not  parallel,  it  is  necessary  to  reject  the  hypothesis  that  the 
directions  taken  by  the  curves  formed  from  tlie  ratios  between 
the  cancerous  and  non-cancerous  mortality  depend  upon  a 
diminished  death-rate  from  non-cancerous  disease. 

Finally,  there  is  the  possibility  that  the  characters  of  the 
curves  dejiend  up<»n  a  disproportionate  increase  in  the  number 
of  cancer  cases. 

Amongst  the  factors  which  might  increase  the  number  of 
cases  of  carcinoma  admitted  to  Hospital,  reference  has  alrea<ly 
been  made  to  increase  of  population,  and  it  has  been  shewn 
that  this  cannot  be  regarded  as  explaining  tlie  observed  facts. 
So,  too,  the  possible  effects  of  improved  methods  of  transit, 
increased  facilities  for  reaching  the  Hospital,  improved  educa- 
tion,etc.,  in  the  different  decades  have  Ix^en  completely  eliminat<'d 
by  the  method  of  forming  populations  at  one  age.  The  cancer- 
ous, non-cancerous,  medical,  and  surgical  patients  of  any  one  of 
our  populations  have  Ix'cn  placed,  practicall}',  under  th«^  same 
conditions  in  these  respects,  because  they  were  all  of  one  age 
at  the  same  time.  They  may,  and  undoubtedly  do,  in  part 
account  for  the  actual  increases  in  the  numbers  of  patients,  but 

*  The  improvement  in  medical  morlality  has  taken  pla<;e  espwially  in  connection 
with  such  diseases  us  are  due  to  inijiropcr  feedin;^  of  infants,  diphthiria,  tuberculosis, 
tvpLoid  fever,  etc.,  and  chiefly  cunceru  persons  below  the  age  of  35. 

L    2 
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they  leave  the  ratios  borne  by  cancerous  to  non-cancerous 
admissions  untouched. 

The  view  that  there  has  been  a  definite  and  disproportionate 
increase  in  cancer  at  The  Middlesex  Hospital  receives  further  (but 
indirect)  support  from  a  consideration  of  the  ratios  obtaining 
between  the  cancer  admissions  and  the  general  admissions. 
Although  the  percentage  is  practically  a  constant  one  it  is  not 
actually  so,  a  certain  small  rise  having  taken  place  since  about 
the  year  1880. 

Dealing  now  with  the  final  parts  of  the  curves,  a  difl&culty 
arises  by  reason  of  the  fact  that  an  increasing  number  of  the 
cases  going  to  the  manufacture  of  the  curves  is  not  definitely 
ascertained,  but  has  been  estimated.  If  it  be  granted  that  the 
ascertained  figures  impress  their  own  characters  upon  the 
theoretical  curve  formed  from  the  yearly  average  distribution 
of  cancerous  and  non-cancerous  deaths,  then  it  is  clear  that  the 
experience  of  The  Middlesex  Hospital  smce  about  the  year  1870 
is  different  in  the  case  of  the  two  sexes. 

To  sum  up,  the  experience  of  The  Middlesex  Hospital  with 
regard  to  the  incidence  of  cancer  is  that  there  was  a  gradual 
increase,  which  affected  both  sexes,  up  to  about  the  year  1870, 
but  that  since  that  time  the  percentage  mortality  in  women 
has  remained  stationary,  while  the  percentage  mortality  in  men 
has  continued  to  increase. 

D. — Age  mortality. 

A  point  of  considerable  interest  was  to  try  and  discover 
whether  the  mortality  from  carcinoma  at  different  ages  had  been 
the  same  in  persons  aged  35  in  different  decades.  In  order 
to  do  this  the  cases  collected  from  the  statistics  were  arranged 
in  quinquennial  age  periods,  and  in  the  decades  from  1840 
to  1900.  Thus  we  were  placed  in  possession  of  the  numbers  of 
persons  in  these  various  decades  who  died  from  carcinoma 
between  the  ages  of  35  and  89,  40  and  44,  45  and  49,  and 
so  on.     These  are  given  in  Table  VII. 

Except  in  the  case  of  the  decades  1840 — 50  and  1850 — 60 
it  is  clearly  impossible  to  find  the  percentage  of  the  total 
number  of  cases  borne  by  the  actual  figures  of  any  quinquennial 
age  period.  For  although  every  person  age  75  and  under  who 
was  35  years  of  age  in  either  of  the  decades  1840 — 50  and 


MIDDLESEX  AND  ST.  GEORGE'S  HOSPITALS.    Ui) 

1850 — 60  has  found  his  place  in  one  or  other  of  the  records  of 
the  Hospital  up  to  the  year  1904,  only  a  certain  proportion 
of  those  age  35  in  the  decade  1860—70  have  by  100  !•  reached 
the  age  75,  and  those  the  individuals  age  85  in  either  1861, 
1862,  1863,  or  1864.  Similarly,  in  still  later  decades  there 
are  greater  lacuna},  until  in  the  decade  1800 — 1000  the  only 
complete  number  of  cases  is  that  which  deals  with  the  age 
quLuqueimium  35 — 39. 

TABLE  VII. 

Table  thewing  the  Age  Mortalily  from  Carcinoma  during  the  decades  1840 — 1900 
(Middlesex  Hospital). 

Females. 


Decade. 


j   Age 
135—39 


Age 
40-44 


Age  X'^a 

45—49      50—54 


Age 
.5—59 


Age 
60-64 


Age 
65-69 


Age 
70-74 


1841—50 
1851  -  60 

1861—70 


9 
53 

65 


1871-80      120 

1881—90      117 

1891  —  1900      104 


39 

79 

1 
103       1 
101 

151 

149 

160 

183 

182 

169 

C   78*  ) 
I  [63]  > 

(      20*^ 

I  [197]  ) 

85 
129 

189 

168 

( 103*  ) 

I  [70]  ) 

[243] 


67 
100 

129 

166 

f      14*) 
Ul71]i 

[217] 


105 
104 

131 

C    94*) 

U48]i 

[167] 
[167] 


53 
75 

90 

C    14*) 

U70]l 

[94] 
[94] 


30 

51 

(    24*) 

I  [18]  ] 
[56] 

[56] 

[56] 


Mui 


Age 

Age 

Age 

Age 

Age 

Age 

Age 

Age 

35-39 

40—44 

45 — 49 

50—54 

55—59 

60—64 

65—69 

70-74 

1841—50 

1 

12 

22 

39 

40 

44 

33 

23 

1851—60 

<J 

17 

30 

64 

42 

83 

55 

49 

1861—70 

11 

41 

48 

92 

HI 

82 

75 

(    28*" 
I  [23]  ■ 

1871-80 

10 

40 

79 

100 

106 

f   76*  > 

.[33]) 

(    15*  ) 

.[56]] 

[66] 

1881-90 

23 

51 

94 

<    82*^ 
I  [41]  ) 

(      42*) 
I    [70]) 

[117] 

[70] 

[66] 

1891—1900 

29 

(   34*) 
Ul6]) 

(      16*) 
I    [85]) 

[140] 

[87] 

[117] 

[70] 

[66] 

TIk-  figures  ni:irke<l  wilh  an  aste^i^k  are  ascortaiiicMl  figures,  but  are  incomplete 
for  the  age  qunK|iieniiia  and  decades  in  question,  for  tlie  same  reason  a«  was  given 
oil  p.  142.  The  figurtrs  printed  in  square  brackets  are  the  C!<timated  figures 
derived  from  an  average  of  the  years  189.'»,  1806,  and  1897. 
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In  order  to  complete  these  lacunae  use  was  made  of  the 
average  yearly  incidence  at  different  ages,  as  determined  from 
the  actual  incidence  in  each  year  of  age  from  35  to  75,  during 
the  years  1895, 1896,  and  1897  (see  Table  IV.,  p.  143) .  Accord- 
ing to  the  number  of  years  constituting  the  lacuna  in  any 
quinquennial  age  period,  a  multiple  of  the  average  yearly 
incidence  for  that  age  period  was  estimated.  These  figures  are 
given  in  Table  VII.  in  square  brackets. 

To  take  a  specific  example.     It  has  already  been  said  that 

the  quinquennial  age  period  35 — 39  is  complete  for  the  decade 

1890 — 1900.     Dealing  now  with  the  series  of  figures  for  males, 

our  records  reaching  to  1903  include  all  persons  between  40 

and  44  who  were  35  years  of  age  in  the  years  1891,  1892,  1893, 

and  1894 ;    for   the  year  1895  we  have  all  persons  between 

40  and  43  ;  for  the  year  1896  all  persons  between  40  and  42  ; 

for  1897  persons  between  40  and  41 ;  for  1898  all  persons  at 

the  age  40.     But  we  have  no  persons  at  all  who  were  35  years 

of  age  in  either  1899  and  1900,  and  who  died  at  age  40 — 44, 

simply  because  such  persons  will  not  reach  the  ages  in  question 

until  the  year  1905  and  onwards.     Hence,  in  completing  the 

figures  for  the  quinquennial  age  period  40 — 44  in  the  decade 

1890 — 1900,  it  is  necessary  to    add   the   sum  of  the   average 

numbers  dying  at  the  various  ages  in  all  the  years  for  which  no 

records  are  as  yet  available.     In  the  case  given,  observed  figures 

were  obtained  as  follows :  Age  40,  10  cases ;  age  41,  5  cases ; 

age  42,  9  cases ;   age   43,  6  cases  ;   age  44,  4  cases — making 

34  cases  in  all.     Estimated   figures  derived   from  the  yearly 

average  were  added  as  follows  :  1  year,  age  40  {i.e.,  0  case)  ; 

2  years,  age  41   {i.e.,  1  case)  ;  3  years,  age  42  {i.e.,  4  cases)  ; 

4  years,  age  43  {i.e.,  3  cases)  ;  5  years,  age  44  {i.e.,  8  cases). 

The  sum  of  these  is  16,  and  constitutes  the  figure  found  in 

brackets  in  the  third  coliunn  of  the  males  in  Table  VII.     In 

the  quinquennial  age  period  45 — 49  the  lacunae  are  still  greater, 

and  the  number  of  actually  obsei-ved  cases  is  fewer,  with  the 

result  that  the  figure  estimated  after  the  same  method  is  85. 

For  the  quinquennial  age  periods  from  50  to  74  we  have  no  persons 

at   all  who  were  age   35   in   the   decade   1890 — 1900,   and  so 

all  the  figures  are  in  brackets,  and  are  really  nothing  more 

than  ten  times  the  yearly  averages  in  those  quinquennial  age 

periods. 
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Haviiij^  thus  filled  up  the  laounoe,  the  ratios  between  the 
total  number  of  persons  tlyin<j^  oi  cancer  who  were  85  years  of 
a«j^e  in  the  various  decades  and  the  numbers  dyin<^  in  the 
various  quinquennial  ay^e  periods  were  worked  out.  These  are 
as  follows  : — 

TABLE  VIII. 

Shetpinq  the  Percentages  of  Deaths  at  Different  Quinquennial  Age  Periods  in  the 
Cancer  Deaths  of  Age  35  Populations  in  earioiis  Decades  (Middlesex  Hospital). 

Females. 


Decade. 

Age 

Age 

Age 

Ago 

Age 

Age 

Age 

Age 

35—39 

40—44 

45—49 

50-54 

55-59 

60—64 

65—09 

70—74 

IWl— 50 

1-8 

8-0 

210 

17-3 

13-7 

21-4 

10-8 

61 

1851—60 

7-7 

11-4 

14  5 

18-5 

14  4 

14-8 

10-8 

7-4 

1861—70 

68 

16-4 

15-7 

19-9 

13-6 

13-8 

9-5 

4-4 

1871-80 

111 

14-8 

16-9 

15-6 

15  4 

13-2 

7-8 

52 

ISSI— 90 

10-2 

15  9 

148 

151 

16-2 

14-6 

8-2 

4-9 

IS91  — UKX) 

Hi 

11-4 

17-5 

19  6 

17-5 

13-5 

7-(5 

.1-5 

Males. 


Decadf. 

Age 

Ago 

Age 

Age 

Age 

Ago 

Ago 

Age 

35—39 

40-44 

45—49 
102 

50—54 

55—59 

60—64 
20-5 

65—69 
153 

70—74 

latl— 50 

•5 

56 

181 

18-6 

107 

1851— f)0 

2-6 

4-9 

8-6 

18-3 

120 

23-8 

15-7 

140 

1H<)1— 70 

2-3 

8-5 

100 

192 

16-9 

171 

15  6 

10(5 

1H71— 80 

31 

81 

131 

166 

17-7 

18-1 

118 

10-9 

1881—90 

3-5 

7-8 

14-3 

18-8 

171 

17-8 

10-7 

101 

1H9 1—1000 

4-4 

7(; 

15  3 

21-2 

132 

17-7 

10-6 

100 

These  figures  warrant  the  following  conclusions  : — 
Femalcf. — In  the  case  of  women  there  was  an  increase  in  the 
cancer  mortidity  for  the  ages  35 — 39  up  to  the  year  1880,  and 
there  was  an  especially  great  rise  in  mortality  between  these 
ages  in  tlie  case  of  the  persons  who  were  -35  years  of  age  during 
the  decade  1870 — 80.  Since  that  time  there  has  been  a  gradual 
diminution  in  the  cancer  mortality  for  these  ages.  Between  the 
ages  40 — 44  a  considerable  rise  took  place  up  to  1870,  but  since 
that  time  the  mortality  has  been  approximately  stationary. 
There  is  an  indication  that  a  diminution  in  the  mortality  is 
taking  place  in  the  case  of  women  35  years  of  age  during  the 
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decade  1890—1900.  Between  the  ages  45—49  and  50—54 
oscillations  have  occurred,  and  at  the  present  time  there  seems 
to  be  an  increased  mortality.  Taking  the  entire  series  of  cases 
the  greatest  mortality  from  cancer  in  women  occurs  in  the 
quinquennial  age  period  50 — 54  ;  nevertheless  the  mortality  in 
the  age  period  45 — 49  is  not  much  less  (16-73  per  cent,  as 
against  17*57  per  cent.).  During  the  thirty  years  1841 — 70  the 
mortality  from  cancer  at  age  55 — 59  remained  fairly  stationary, 
but  a  gradual  rise  has  taken  place  during  the  thirty  years 
1871  —  1900.  The  cancer  mortality  at  age  60 — 64  has  remained 
stationary  since  1850.  And  lastly,  a  gradual  diminution  has 
taken  place  in  the  cancer  moi'tality  between  the  ages  65 — 69 
and  70—74. 

In  short.  The  Middlesex  Hospital  statistics  indicate  in  the 
case  of  women  that  there  is  occurring  (a)  a  relative  dimmution 
in  the  mortality  from  cancer  between  the  ages  of  35  and  44, 
and  between  the  ages  of  65  and  74 ;  (6)  a  relative  increase  in 
the  moi'tality  from  cancer  between  the  ages  of  45  and  59. 

Males. — Between  the  ages  of  35  and  39  there  has  been  a 
steady  increase  in  cancer  mortality.  For  the  ages  40 — 44  a 
considerable  rise  took  place  in  respect  of  the  persons  who  were 
35  years  of  age  in  the  decades  1861 — 70  and  1871 — 80  ;  since 
that  time  a  slight  diminution  has  been  occurring.  Between  the 
ages  45  and  49  a  steady  increase  in  cancer  mortality  has 
occurred.  In  the  case  of  age  50 — 54  the  mortality  has  been 
approximately  stationary,  but  there  are  indications  that  this  is 
giving  place  to  a  rise.  Moreover  there  is  evidence  that  the  age 
of  maximum  mortality  amongst  males,  which  was  in  the  quin- 
quennial age  period  60 — 64  in  the  case  of  persons  age  35 
during  the  decades  1841 — 50  and  1851 — 60,  is  becoming  trans- 
ferred to  the  quinquennial  age  period  50 — 54;  nevertheless, 
there  remains  a  tendency  for  an  exacerbation  of  mortality  to 
occur  dm-ing  the  age  period  60 — 64.  For  the  age  periods 
55 — 59  and  65—69  there  has  occurred  and  is  occurring  a 
diminished  relative  mortality.  The  pi  rcentage  mortality  from 
cancer  for  the  age  period  70 — 74  remains  stationary,  or  perhaps 
is  undergoing  a  slight  diminution. 

In  short,  The  Middlesex  Hospital  statistics  shew  that  in  the 
case  of  men  (a)  a  steady  increase  is  taking  place  in  the  cancer 
mortality  at  earlier  ages,  (6)  the  age  of  maximum  mortality  is 
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becomm*]^  youufifer  (50 — 54),  ami  {r)  a  second  rise  in  mortality 
occurs  during  the  age  period  60 — ()4. 

Summary  of  evi<loiKH'  yieldi'd  by  tho  statistics  of  The 
MiddU'scx  Hospital : — 

In  the  case  of  women  a  steady  relative  increase  took  place  in 
cancer  mortality  up  to  about  tlie  year  1870,  but  sinco  that  time 
the  mortality  has  remained  stationary,  although  a  tendency  has 
shewn  itself  for  a  diminution  in  the  mortality  during  early 
middle  life  and  old  age.  This  tendency  towards  diminution, 
however,  has  been  count<>rbalanced  by  a  tendency  to  an 
increased  cancer  mortality  covering  the  ages  45  to  59. 

In  tlie  case  of  men  a  steady  relative  increase  in  cancer 
mortality  has  been  taking  place  from  the  first,  and  is  still  in 
progress.  This  increase  is  associated  with  an  increase  in  the 
mortality  during  the  earlier  years  of  middle  life,  unaccompanied 
by  any  notewortliy  diminution  of  mortality  in  later  middle  life 
or  in  old  age. 

IV. -STATISTICS  OF  CAECINOMA  FROM  ST.  GEORGE'S 

HOSPITAL. 
A. — The  Amount  of  Material. 

The  records  of  St.  George's  Hospital  differ  in  certain  respects 
from  those  of  The  Middlesex  Hospital.  The  post-mortem 
registers  go  back  to  the  year  1841,  and  are  of  extreme  value. 
The  clinical  records  are  complete  (admission  books  and  clinical 
notes)  from  1867  ;  from  1860  to  1867  only  admission  books  are 
available.  Tlie  value  of  these  is  obviously  much  interior  to  that 
of  the  actual  notes,  whether  clinical  or  post-mortem,  since  the 
diagnoses  are  entered  by  the  house-officers  immediately  after 
admission  and  before  the  patient  has  been  under  prolonged 
observation.  In  spite  of  this  <d)jection  the  characters  of  carci- 
noma, and  the  fact  that  only  cases  of  the  disease  that  are  at  once 
recognizable  are  included  in  our  lists,  are  sufficient  to  ensure  a 
relatively  high  degree  of  accuracy  even  in  this  minor  portion  of 
the  statistics.  As  in  the  case  of  The  Middlesex  statistics,  the 
greatest  care  has  been  exercised  in  order  to  avoid  the  possibility 
of  counting  "  recurrences  "  as  separate  cases. 

In  all,  V'i,SW  cases  have  been  analyzed,  and  are  included  in 
the  figures,  tables,  and  curves  presented  in  the  following  pages. 
Of  these  9,285  were  males  and  4,555  females.     Of  the  9,285 
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TABLE    IX. 

Cancerous  a)id  Non- Cancerous  Ar/e  35  Populaiions,  Compiled  from  the  Records  of 
St.    Geort/e's  Hospital. 


Males. 

Females. 

Tear. 

Males. 

Females. 

Year. 

Cancer. 

Non- 
Cancer. 

Cancer. 

Non- 
Cancer. 

Cancer. 

Non- 
Cancer. 

Cancer. 

Non- 
Cancer. 

1801 

0 

3 

0 

0 

1851 

13 

127 

21 

35 

1802 

0 

0 

0 

3 

1852 

14 

139 

25 

60 

1803 

0 

2 

0 

0 

1853 

13 

126 

23 

53 

1804 

1 

1 

0 

2 

1854 

19 

174 

35 

47 

1805 

0 

5 

0 

3 

1855 

33 

166 

20 

73 

1806 

0 

3 

1 

1 

1856 

30 

153 

34 

71 

1807 

0 

2 

0 

3 

1857 

17 

151 

39 

59 

1808 

0 

3 

0 

5 

1858 

26 

129 

28 

64 

1809 

1 

5 

0 

4 

1859 

22 

134 

43 

57 

1810 

0 

8 

0 

3 

1860 

22 

142 

21 

53 

1811 

0 

9 

0 

3 

1861 

25 

141 

27 

47 

1812 

0 

5 

0 

8 

1862 

38 

143 

23 

56 

1813 

0 

8 

0 

8 

1863 

27 

122 

31 

51 

1814 

2 

9 

1 

4  1 

1864 

32 

155 

21 

51 

1815 

2 

11 

1 

6 

1865 

37 

156 

32 

67 

1816 

0 

13 

0 

8 

1866 

29 

148 

37 

62 

1817 

1 

11 

0 

3 

1867 

23 

134 

25 

47 

1818 

3 

18 

3 

14 

1868 

19 

166 

25 

61 

1819 

0 

26 

2 

13 

1869 

37 

135 

32 

53 

1820 

2 

18 

0 

10 

1870 

33 

122 

27 

42 

1821 

1 

24 

1 

14 

1871 

35 

116 

30 

45 

1822 

3 

37 

3 

15 

1872 

38 

139 

29 

54 

1823 

1 

28 

1 

11 

1873 

29 

121 

31 

45 

1824 

1 

42 

2 

20 

1874 

27 

110 

30 

49 

]825 

2 

46 

2 

20 

1875 

27 

140 

27 

46 

1826 

4 

50 

1 

15 

1876 

27 

129 

39 

54 

1827 

3 

47 

5 

16 

1877 

29 

122 

41 

35 

1828 

2 

52 

1 

20 

1878 

27 

106 

34 

44 

1829 

2 

52 

0 

28 

1879 

23 

117 

35 

37 

1830 

4 

58 

11 

25 

1880 

27 

112 

27 

39 

1831 

9 

65 

3 

21 

1881 

21 

94 

16 

35 

1832 

4 

59 

4 

27 

1882 

15 

85 

32 

36 

1833 

7 

69 

5 

31 

1883 

20 

86 

23 

31 

1834 

4 

79 

8 

30 

1884 

23 

99 

23 

31 

1835 

9 

134 

8 

39 

1885 

12 

91 

17 

39 

1836 

7 

100 

12 

55 

1886 

10 

96 

20 

37 

1837 

10 

100 

6 

41 

1887 

12 

67 

18 

38 

1838 

10 

114 

2 

29 

1888 

10 

63 

16 

30 

1839 

11 

112 

12 

38 

1889 

9 

67 

12 

22 

1840 

12 

103 

15 

41 

1890 

13 

62 

20 

23 

1841 

9 

117 

4 

32 

1891 

10 

54 

17 

25 

1842 

10 

110 

7 

55 

1892 

12 

59 

9 

19 

1843 

18 

107 

11 

48 

1893 

2 

50 

8 

18 

1844 

10 

123 

11 

54 

1894 

2 

52 

17 

23 

1845 

25 

134 

13 

44 

1895 

7 

41 

1   13 

13 

184.6 

9 

145 

20 

51 

1896 

4 

33 

'    5 

14 

1847 

14 

144 

9 

52 

1897 

2 

31 

3 

17 

1848 

11 

121 

12 

48 

1898 

1 

25 

7 

7 

1849 

13 

121 

16 

47 

1899 

1 

22 

2 

1 

1850 

12 

128 

15 

57 

1 

1900 

3 

16 

5 

5 
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oases  in  moii,  1,236  were  cases  of  carcinoma,  and  8,049  cases  of 
disease  other  than  carcinoma.  Of  the  4,555  female  cases,  1,403 
were  carcinoma  tons,  3.152  were  non-carcinomatons.  Taulk  IX. 
i,'ives  a  fnll  list  of  the  several  years,  with  the  nnmber  of  cases 
that  were  accuninlated  under  each. 

The  total  nnmber  of  cases  that  were  reviewed  in  ord^r  to 
obtain  the  tiy^ures  <^iven  above  cannot  well  have  been  short  of 
about  170,000.  Between  the  years  1870  and  1899  over  115,000 
cases  were  admitted  into  St.  George's  Hospital. 

B. — The  Ratios  home   by  the  Cancer  Admissions  to  the  General 
Ailmissions  at  St.  Geonje's  Hospital. 

For  comparison  with  a  similar  Table,  drawn  up  in  the 
previous  part  of  this  Paper,  the  following  figures  are  given  : — 

TABLE  X. 

Ciiiicer  anil  General  Admissions  to  St.  Geoiy/e's  Hospital,  1870  —  1890. 
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Plate  VII.  has  been  drawn  from  the  figures  in  Table  X., 
in  order  to  present  the  facts  graphically. 

In  these  curves  a  marked  parallelism  is  observable,  although 
the  general  admissions  rise  somewhat  more  acutely.  But  little 
difference  is  seen  between  the  curves  for  males  and  for  females 
when  the  broad  aspects  of  the  curves  are  considered.  The  per- 
centage of  cancer  to  general  admissions,  in  spite  of  variations 
in  different  years,  is  practically  a  straight  line.  The  importance 
of  this  point  has  already  been  referred  to  (p.  139). 


C — The  Percentage  Mortality  from  Carcinoma  in  the  Age  35 
Popvlations,  compiled  from  the  Records  of  St.  George^s 
Hospital. 

In  Table  XI.  are  given  figures  and  in  Plate  VIII.  is 
presented  a  series  of  curves  describing  the  percentages  of  the 
persons  in  each  of  our  age  35  populations  who  ultimately  died 
from  carcinoma.  The  portions  of  the  curves  in  red  ink  are 
in  a  varying  degree  hypothetical,  inasmuch  as  they  are  deduced 
from  adding  the  ascertained  numbers  to  numbers  derived  from 
the  average  incidence  of  carcinoma  in  St.  George's  Hospital 
during  the  years  1895,  1896,  1897. 

The  striking  points  concerning  these  curves  are :  (1)  The 
curve  for  females  is  consistently  higher  than  that  for  males,  a 
point  agreeing  with  the  figures  given  on  p.  155,  which  shew 
that  the  experience  of  St.  George's  Hospital  is  that  cancer  is 
more  than  twice  as  common  amongst  women  as  amongst  men ; 
(2)  There  has  been  a  progressive  increase  in  the  percentage 
mortality  from  carcinoma  from  about  the  year  1826  to  about 
the  year  1876  for  females,  and  1871  for  males. 

With  regard  to  the  reasons  of  modifying  the  observed 
figures  after  the  year  1864,  the  reader  is  referred  to  p.  150. 
Following  the  plan  there  described  in  detail,  the  figures  given 
in  Tables  XII.  and  XIII.  were  constructed. 

In  considering  the  two  portions  of  the  two  curves  (Pl.  VIII.), 
it  is  clear  that  from  1864  to  about  1886  in  the  case  of  females, 
and  1880  in  the  case  of  males,  there  is  practical  identity  between 
the  corrected  and  uncorrected  portions.  The  reason  for  this 
has  already  been  given  (p,  145). 


MIDDLESEX  AND  ST.  GEORGE'S  HOSPITALS.    157 


TABLE  XI. 

PerceHtagt    Cancer  Mortalittf    in    the    Ape   35    ropulafions,    Compiled  from    the 
St.    Oeori/f'x    llo.ipi/al   liecordx. 


IVreenta^'o 

Mortality 

PerooiitaiTO  Morlnlily 

A^'o  35 

from  Cannnoma. 

Ajs'o  35 

from  Carciiioina. 

P<>)>iil:tti(>n 

Population 
of  tho  3'oar 

of  llie  yonr 

Male. 

Female. 

Male. 

Female. 

1814 

18-2 

200 

1858 

l()-8 

285 

1815 

15-4 

14-3 

1859 

HI 

430 

1816 

— 

— 

IHfW 

13-4 

28-6 

1817 

8-3 

— 

18G1 

150 

36-5 

1818 

143 

17-6 

18«2 

20-9 

291 

1819 

— 

12-6 

18(i3 

181 

37-8 

1820 

100 

— 

1864 

171 

29-2 

1821 

40 

6-3 

1865 

190 

323 

1822 

7"5 

16-6 

i         1866 

16-4 

37-4 

1823 

3-4 

8-3 

1          18(57 

14  6 

347 

1824 

23 

91 

'         1868 

103 

28-6 

1825 

42 

91 

1869 

21-5 

37-6 

1826 

7-4 

6-2 

1870 

21-3 

391 

1827 

60 

23-8 

1871 

23-2 

400 

1828 

3-7 

3-8 

1872 

21-5 

34-9 

1829 

37 

— 

1873 

19-3 

408 

1830 

6-4 

305 

1874 

196 

380 

1831 

122 

12-5 

1875 

162 

370 

ia32 

63 

12-9 

1876 

17-3 

420 

1833 

9-2 

13-9 

1877 

19-2 

539 

1834 

4-8 

210 

1878 

20-3 

43  6 

1835 

6-3 

170 

1879 

16-4 

48-6 

1836 

6-5 

179 

1880 

19-4 

40-9 

1837 

91 

12-7 

1         1881 

183 

31-4 

1838 

81 

6-4 

j         1882 

150 

471 

1839 

8-9 

240 

'         1883 

18-9 

42-6 

1840 

10-4 

26-8 

1         1884 

189 

42-6 

IWl 

71 

111 

'         1885 

11-7 

30-4 

1842 

8-3 

113 

1886 

9-4 

351 

1843 

14-4 

186 

1          1887 

15-2 

321 

1844 

7-5 

16-9 

1888 

137 

.34-8 

1^5 

15-7 

22-8 

1889 

11-8 

35-3 

1M6 

58 

28  1 

1          IKK) 

173 

40  5 

1847 

8-8 

14-7 

I          1891 

150 

40  5 

1848 

8-3 

200 

1          1892 

16-9 

.321 

18-i9 

97 

25-4 

;          18(»3 

3-8 

.30-8 

1850 

8-6 

20-8 

189 1 

30 

42-5 

1851 

9-3 

375 

1H95 

14-6 

500 

1852 

91 

29-4 

1896 

10-5 

2<)-3 

1853 

9-4 

30  3 

1897 

61 

150 

1854 

9-8 

42-7 

1K98 

40 

500 

1855 

165 

21-5 

1899 

4-5 

66-6 

1856 

16-4 

32-4 

1900 

15-8 

600 

1857 

101 

40-6 

! 

From    the    years    mentioned    there    occurs    an    increasing 
divergence  between  the  corrected  and  uncorrected  portions,  and 
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the  divergence  is  different  in  the  two  cases  :  for  whereas  tlie 
corrected  curve  for  females  tends  at  first  io  fall  and  subsequently 
takes  on  a  more  or  less  horizontal  position,  the  curve  for  males 
continues  to  rise,  although  the  rise  is  somewhat  more  gradual 
than  over  the  eai'lier  j^ai-t  of  the  curve  (1820 — 70). 

TABLE  XII. 

The  St.  Georfje's  IlospitaJ  Yearlif  Average  Mortality  from  Cancer  and 
Xon-Cancerous  Diseases  between  the  Ages  35  and  75. 


Males. 

Females. 

Age 

Cancer. 

Non-Cancer. 

Age. 

Cancer. 

Non-Cancer. 

35 

•3 

3-7 

35 

■6 

20 

36 

0 

3-3 

36 

10 

2-3 

37 

•3 

40 

37 

0 

2-3 

38 

•6 

60 

38 

•6 

1-3 

39 

■3 

6-6 

39 

1-6 

3-3 

40 

•6 

50 

40 

2-6 

2-3 

41 

1-0 

4-0 

41 

•6 

23 

42 

•3 

4-3 

42 

1-6 

1-6 

43 

•6 

5-6 

43 

1-6 

16 

44 

•6 

2-3 

44 

10 

16 

45 

10 

50 

45 

•3 

20 

46 

0 

50 

46 

1-3 

1-6 

47 

■3 

2-0 

47 

1-3 

20 

48 

•6 

2-3 

48 

20 

1-0 

49 

1-6 

2-3 

49 

20 

10 

50 

1-6 

50 

50 

1-3 

3-3 

51 

1-6 

4-0 

51 

1-6 

10 

52 

2-6 

3-6 

52 

3-3 

10 

53 

20 

2-6 

53 

•3 

•6 

54 

1-3 

4-0 

54 

10 

20 

55 

10 

3-3 

55 

1-3 

10 

56 

1-6 

60 

56 

10 

0 

57 

20 

•6 

57 

10 

2-6 

58 

•3 

3-6 

58 

10 

1-3 

59 

2-3 

10 

59 

1-3 

•3 

GO 

2-6 

70 

60 

•6 

1-6 

61 

10 

53 

61 

10 

0 

62 

20 

30 

62 

•6 

10 

63 

•6 

4-3 

63 

•6 

10 

64 

2-6 

5-3 

64 

1-6 

10 

65 

10 

3-3 

65 

1-3 

2-3 

66 

•3 

6-3 

66 

•3 

1-6 

67 

10 

1-6 

67 

10 

•6 

68 

16 

2-3 

68 

•3 

1-6 

69 

20 

2-3 

69 

•3 

20 

70 

•6 

1-3 

70 

0 

■6 

71 

0 

1-3 

71 

0 

0 

72 

•3 

1-G 

72 

•3 

1-3 

73 

■3 

10 

73 

•3 

10 

74 

0 

2-0 

74 

0 

•3 

75 

•3 

2-3 

75 

0 

10 
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TARLK   XIII. 

Estimated  Flijnrf»  to  he  added  to  Jscertained  Figures,  and  Percentaqes  deduced 
therefrom,  in  order  to  complete  the  Ai/e  '.^7>  Pof>ul<iliuns  [St ,  Gror>/e\t  Jlu\/iil'il) 
I'ji  t„  I'n    A;i>'  7.')  in  the   IV./r  l".»uO. 


Males. 

FBM.VLE8. 

V    ' 
1  ear. 

1 
Cancer. 

Non- 
Cancer. 

Correct-  d 
Percenta^re. 

Cancer. 
0 

Non- 
Cancer. 

Corrected 
Percentage. 

1864 

0 

2 

16-9 

1 

28-7 

18Go 

0 

4 

18-8 

0 

1 

320 

isr.G 

1 

5 

164 

0 

2 

366 

18»;7 

1 

7 

14-5 

1 

i 

34-2 

iHiSH 

1 

8 

10-3 

1 

4 

28-8 

18t)9 

2 

10 

214 

1 

4 

371 

1870 

4 

12 

216 

1 

0 

36-8 

1871 

5 

15 

23-4 

1 

8 

36-9 

1872 

6 

16 

22-8 

2 

9 

330 

1873 

7 

23 

20  0 

3 

10 

38-2 

1871 

8 

26 

20o 

4 

13 

354 

1875 

10 

31 

178 

f> 

14 

35-5 

1876 

11 

36 

18-7 

6 

15 

39-5 

1877 

13 

39 

2r7 

7 

16 

48-5 

1878 

14 

41 

21-5 

8 

16 

41-2 

is7y 

17 

51 

lU-2 

9 

17 

4t-9 

1880 

19 

52 

21-9 

10 

18 

39-4 

1881 

19 

56 

21  1 

11 

19 

33-3 

1882 

21 

56 

20-3 

12 

22 

4:j-i 

18d3 

23 

62 

225 

13 

22 

40-4 

1884 

24 

66 

21-2 

14 

23 

40-7 

1885 

25 

70 

18-7 

15 

25 

33-3 

1886 

27 

72 

180 

16 

25 

367 

1887 

30 

76 

227 

19 

26 

3G-6 

1888 

32 

80 

21(5 

21 

27 

39-4 

1889 

33 

85 

21-6 

22 

31 

391 

1890 

35 

87 

24-4 

24 

32 

4-1-4 

1891 

36 

90 

24-2 

26 

33 

426 

1892 

36 

92 

24  1 

27 

35 

400 

1893 

36 

97 

20-5 

29 

36 

40-7 

1894 

37 

102 

20  2 

29 

38 

430 

1893 

38 

104 

237 

30 

40 

41-8 

1896 

38 

110 

20-4 

32 

42 

39-8 

1897 

39 

114 

220 

33 

43 

375 

1898 

40 

118 

22-3 

34 

46 

43-6 

1899 

40 

123 

220 

37 

48 

443 

1900 

41 

130 

23-2 

38 

51 

43-4 

It  is  uniit'ct's.saiy  to  |nirsut'  tlii«  .subject  further,  for  tlie 
arguments  used  and  conclusions  on  pp.  lio — 8,  when  discussing 
The  Middlesex  Hospital  statistics,  are  equally  applicable  in  the 
case  of  those  from  St.  George's  Hospital. 

To  sum  up,  the  experience  of  St.  George's  Hospital  with 
regard  to  the  incidence  of  cancer  is  that  there  was  a  gradual 
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increase  which  affected  both  sexes  up  to  about  the  year  1870, 
but  that  since  that  time  the  percentage  mortality  in  women  has 
remained  stationary  (although  it  underwent  a  temporary 
depression  between  1880  and  1890),  while  the  percentage 
mortalit}'  in  men  has  continued  to  increase. 

D. — Age  Mortality. 

The  manner  in  which  these  Tables  have  been  constructed 

and  the  mode  of  filling  up  the  lacunae  are  given  in  the  section 

dealing  with  The  IVLiddlesex  Hospital  statistics,  and  need  not 

again  be  referred  to. 

TABLE   XIV. 

Table  she IV inj  the  Age  Mortaliti/  from  Carcinoma  during  the  Decades  18tl — 1900 
{St.   George's  Hospital). 

Females. 


Age 

Age 

Age 

Age          Age 

Age          Age 

Age 

35—39 

40—44 

45—49 

50—54     55—59 

60—64  1  65-69 

1 

70-74 

1841—50 

9 

7 

22 

29 

17 

21 

14 

2 

1851—60 

16 

29 

46 

46 

47 

44 

26 

10 

1861—70 

24 

47 

54 

43 

50 

41 

29 

f    10*) 

I    [2]! 

[6] 

1871—80 

17 

61 

78 

75 

58 

(    34*^ 

Ul6]i 

{[24]} 

1881—90 

30 

49 

71 

C    41*1 
(  [20]  ) 

{[45]] 

[48] 

[32] 

[6] 

1891—1900 

37 

(    45*1 
I  [21] i 

(      5*) 

I  [59] i 

[76] 

[56] 

[48] 

[32] 

[6] 

Males. 


Decade. 

Age 

Age 

Age 

Age 

Age 

Age 

Age 

Age 

35—39 

40—44 

45—49 

50-54 

55—59 

60—64 

65—69 

70—74 

1841—50 

2 

5 

6 

12 

24 

29 

21 

18 

1851—60 

3 

7 

11 

25 

36 

53 

21 

13 

1861—70 

14 

12 

35 

44 

49 

56 

38 

I    [2]1 
[13] 

1871—80 

7 

44 

65 

71 

66 

(    54*  > 

I  [27]  ) 

(     7*) 

I  [51] i 

1881—90 

10 

34 

40 

(    48* -^ 

U27]) 

U60]3 

[91] 

[60] 

[13] 

1891—1900 

13 

f    20*1 
I    [9]i 

(    11*  > 

U31]> 

[94] 

[73] 

[91] 

[60] 

[13] 

The  figures  marked  with  an  asterisk  are  ascertained  figures,  but  are  incomplete 
for  the  age  quinquennia  and  decades  in  question.  The  figures  printed  in  square 
brackets  are  the  estimated  figures  derived  from  an  average  of  the  years  1895,  1896, 
and  1897. 
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TABLE  XV. 

Tahh  thewinq  the  Percentapes  of  Deaths  at  different  Quinquennial  Age  Periods  in 
the  Cancer  Deaths  of  Age  '^h  Populations  in  various  Decades  {St.  Qeonje's  Hospital). 

Females. 


Ago 

Age 

A-o 

Age 

Age 

Age 

Age 

Age 

35—39 

40-^ 

45—49 

50-54 

55-59 

60—64 

65—69 

70-74 

1841—50 

7-4 

5-7 

18-2 

23-9 

1405 

17-3 

11-5 

1-6 

1851-60 

606 

109 

174 

17-4 

17-8 

16  6 

91 

3-8 

1861-  70 

805 

15-7 

181 

14-4 

16-7 

13-7 

97 

33 

1871—80 

45 

16-2 

207 

19-9 

15-4 

13-3 

8-2 

16 

1881 -t»0 

8-5 

1404 

20  3 

16-2 

13-8 

137 

91 

1-7 

1891  —  1900 

96 

171 

16-6 

19-7 

14-5 

12-4 

8-3 

16 

Males. 


Decade. 

Age 

Age 

Age 

Age 

Age 

Age 

Age 

Age 

35—39 

40— 4-t 

45-49 

50—54 

55     59 

60—64 

65—69 

70-74 

1841—50 

1-7 

4-2 

5-3 

10-6 

21-2 

24-7 

17-9 

165 

1851—60 

1-7 

41 

6-5 

148 

21-3 

31-3 

12-4 

7-7 

1861-70 

53 

4-6 

13-4 

lfi-9 

18-8 

21-5 

146 

4-6 

1871—80 

1-7 

108 

1G05 

17-5 

16-3 

200 

14-3 

3-2 

1881-90 

2-5 

8-7 

102 

191 

171 

24-3 

153 

33 

1891-1900 

31 

69 

101 

22-6 

17-5 

21-9 

14-4 

31 

The  above  ti<^ures  warrant  the  followiiif^  conclusions : — 
Females. — There  is  a  sli<^ht  increase  in  the  cancer  mortality 
for  the  ages  35 — 39  up  to  the  year  1900,  excepting  for  a  fall  in 
the  decade  1871 — 80.  Between  the  ages  of  40  and  44  the 
increase  has  been  continuous  up  to  1900,  save  for  a  fall  in  the 
decade  1881 — 90.  Between  4.5  and  49  the  cancer  mortality  was 
fairly  stationary  over  the  first  thirty  years.  In  the  decade 
1871 — 80  a  rapid  rise  took  place,  wliich  was  maintained  in  the 
succeeding  decade,  but  gives  place  to  a  considerable  fall  in  Ihe 
decade  1891  —  1900  upon  ihe  purely  hypothetical  figures  dealing 
with  this  age.  Age  50 — 54  shews  a  considerable  diminution 
over  the  early  part  of  the  period ;  later,  however,  a  rise  is 
recognizable.  Age  55—59  shews  a  fairly  regular  diminution 
from  the  decade  1851—1800.  Ages  00—04,  05—09,  70—74 
shew  a  more  or  less  consistent,  though  slight,  diniinution. 

In  short,  the  St.  George's  statistics  indicate  that  in  the  case 
of  women    there   is   occurring   {a)   a  relative  increase   in   the 

VOL.    III.  jtt 


162  STATISTICS  OF  CAECINOMA, 

moi'talit}'  from  cancer  between  the  ages  of  35  and  44;  (5)  a 
relative  diminution  in  the  cancer  mortality  between  the  ages  of 
60  and  74 ;  (c)  taking  the  age  period  50 — 59,  the  cancer 
moi'tality  has  been  remarkably  constant,  except  during  the 
decades  1861 — 70  and  1881 — 90,  when  there  were  diminutions. 

Males. — In  the  case  of  men  the  cancer  mortality  between 
the  ages  of  35  and  39  has  oscillated,  but  during  the  last  two 
decades  has  shewn  a  tendency  to  increase,  a  remarkable  per- 
centage being  obtained  in  1861 — 70.  Between  40  and  49  the 
cancer  mortality  steadily  increased  from  1841—  80,  but  has  been 
diminishino:  durino-  the  last  two  decades.  Between  50  and  54 
there  has  been  a  steady  increase  in  the  mortality  from  cancer 
throughout  the  six  decades  under  consideration.  For  the  quin- 
quennial age  period  55 — 59  the  cancer  mortality  has  diminished, 
although  a  slight  tendency  to  a  rise  appears  to  have  shewn 
itself  since  the  decade  1871 — 80.  Between  the  ages  of  60  and 
74,  in  spite  of  oscillations,  there  appears  to  be  a  tendency  to 
a  diminution  in  the  cancer  mortality. 

In  short,  the  St.  George's  Hospital  statistics  shew :  {a)  that 
the  age  of  maximum  mortality  from  carcinoma  in  males  is 
becoming  younger  (50 — 54)  ;  (b)  a  second  rise  in  mortality 
occurs  during  the  age  j)eriod  (60 — 64)  ;  (c)  in  spite  of  oscil- 
lations, an  increase  in  the  cancer  mortality  is  taking  place  at 
earlier  ages. 


v.— COMPAEISON    OF    THE    MIDDLESEX    AND    THE 
ST.  GEOEGE'S    STATISTICS. 

It  is  not  our  intention  here  to  make  a  detailed  and  critical 
examination  of  the  various  sets  of  data  derived  from  the  two 
Hos23itals.  This  work  must  be  left  for  a  future  occasion. 
Certain  broad  conclusions  may,  however,  be  drawn. 

The  most  striking  point  with  reference  to  the  entire  series 
of  cases  is  the  great  concordance  between  the  results  obtained 
from  both  Hospitals. 

That  there  should  have  been  over  a  period  of  but  little  less 
than  a  century  any  sort  of  concordance  would  in  itself  have  been 
not  only  interesting  but  also  suggestive.  But  when  we  find 
that  the  course  of  events  has  been  practically  identical  at  the 
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two  Hospitals,  and  in  tlit>  case  of  oacli  sex  individually,  tho 
ar«^inn«Mit  that  each  set  of  data  affords  reliable  information  is 
enormously  stren«jthened. 

It  is  true  that  the  curves  from  St.  George's  Hospital  are 
more  irregular  than  those  from  The  Middlesex  Hospital ;  it  is 
true  that  the  years  in  which  the  maximum  incidence  of  Ciincer 
mortality  occurred  are  not  al>solut«'ly  identical;  it  is  true  that 
the  upward  rise  of  the  curves  from  The  Middlesex  Hospital  is 
more  sharp  than  obtains  in  the  case  of  the  St.  George's  curves. 
But  when  we  are  enabled  to  say  that  the  experience  of  both 
Hospitals  in  the  case  of  females  is  that  the  cancer  mortality 
gradually  rose  up  to  about  the  year  1870  and  has  been  station- 
ary since,  while  we  are  equally  enabled  to  say  that  the  males  at 
both  Hospitals  have  shewn  a  persistent  rise  in  cancer  mortality 
throughout,  each  pair  of  concordant  facts  lends  additional 
support  to  the  others,  and  strengthens  the  general  probability 
that  the  experience  of  each  Hospital  indi^'idually  may  be  applied 
to  the  population  at  large. 

Further,  the  fact  that  the  curves  at  St.  George's  Hospital 
are  more  irregular  than  at  The  Middlesex  is  hardly  astonish- 
ing, in  view  (1)  of  the  much  greater  number  of  cancer  eases 
at  The  Middlesex  Hospital,*  and  (2)  of  the  existence  at 
the  latter  Hospital  of  a  special  Cancer  Charity,  where  patients 
are  kept  until  death. f  Where  patients,  as  at  St.  George's 
Hospital,  are  admitted  in  practically  all  cases  for  operable 
cancer,  it  is  clear  that  modern  improvements  in  technique,  etc., 
tend  to  produce  a  greater  fluctuation  in  numbers  than  where 
they  are  parti}'  op<'rable  and  partly  inoperable,  as  at  The 
Middlesex.     The  inoperable  cases,  so  to  speak,  act  as  ballast. 

In  reference  to  the  age  mortality  from  cancer,  concordance 
is  not  so  great,  although  still  considerable.  Both  Hospitals 
agree  that  the  tendency  is  for  cancer  to  affect  persons — whether 
males  or  females — at  an  earlier  age  than  formerly.  Both 
Hospitals  agree  that  a  general  diminuticm  in  incidence  in  old 
age  lias  taken  place.  Both  Hospitals  agree  that  in  the  case  of 
males  the  maximum  incidence  at  age  50 — 54  is  followed  by  a 

•  Rou^fhlj  Rpeakifi)^,  The  Middlesex  Hospital  haa  two-and-a-half  times  a«  much 
cancer  as  St.  George'i  HrtMpital. 

t  At  St.  George's  Uofpital  four  beds  arc  reserved  for  cancer  patients  until  their 
death. 

Ml  2 
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considerable  fall  at  age  55 — 59,  and  that  this  is  in  its  turn 
followed  by  a  rise  at  age  60 — 64,  which  nearly  reaches  to  the 
level  of  the  actual  maximum  incidence.  On  the  other  hand, 
the  fairly  consistent  rise  in  mortality  amongst  women  between 
the  ages  of  45  and  59,  which  was  noted  at  The  Middlesex 
Hospital,  is  not  found  in  the  St.  George's  Hospital  series. 
Moreover,  the  mortality  amongst  women  between  the  ages'  of 
35  and  89,  which  has  been  diminishing  in  the  experience  of 
The  Middlesex  Hospital  since  the  decade  1871 — 80,  has  been 
markedly  on  the  increase  according  to  the  experience  of 
St.  George's  Hospital. 

Finally,  we  would  wish  to  express  our  hearty  thanks  to  the 
Authorities  of  St.  George's  Hospital  for  the  facilities  they 
have  given  us  in  connection  with  this  research.  The  advantage 
of  obtaining  information  from  another  independent  Institution 
can  hardly  be  over-estimated. 
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ON  MULTirLE  PRIMAKY   MALIGNANT 
GROWTHS. 

By  R.  a.  young,   M.D.,  B.Sc,  M.R.C.P., 

ASSISTANT    PHYSICIAN    AND    PATHOLOGIST    TO    THE    HOSPITAL. 

The  existence  of  more  than  one  primary  focus  of  inali<:^nnnt 
growth  in  the  same  patient  has  been  observed  and  recorded  in 
a  certain  number  of  cases,  and  in  some  of  them  tlie  multiple 
nature  of  the  primary  lesions  has  been  demonstrated  histo- 
logically, and  therefore  conclusively.  At  the  same  time  the 
number  of  cases  is  small  in  proportion  to  the  frequency  of 
the  incidence  of  malignant  disease. 

During  the  past  four  years  several  cases  have  occurred  in 
the  Hospital  and  its  Cancer  Wing,  in  which  double  primary 
growths  have  been  found  of  different  histological  type,  and 
several  other  cases  in  which  multiple  growths  of  similar  histo- 
logical type  have  been  found  in  what  are  usually  regarded  as 
primary  situations,  apparently  independent  of  one  another,  and 
very  closely  similar  in  size. 

These  cases  form  the  basis  of  the  following  Paper,  and 
short  jjrutocols  of  them  will  be  found  appended. 

Billroth  (')  in  l8b!J  enunciated  the  following  criteria,  which 
he  regarded  as  essential  to  prove  the  existence  of  multii)le 
primary  lesions  :  — 

(i)  The  growths  must  be  of  different  histological  structure. 

(ii)  Each  growth  must  take  its  origin  in  normal  epithelium 
of  its  own  type. 

(iii)  Each  growth  must  produce  metastases  histologically 
similar  to  itself. 

M.  L.  Banl  (-)  in  1892,  in  recording  a  case  and  discussing 
tlK»se  previously  recorded,  practically  adopted  Billroth's  criteria, 
while  admitting  that  the  third  is  not  an  absolutely  essential 
one.  He  summaril}'  dismissed  from  consideration  the  possi- 
bility of   multiple  primary'  foci  of  the  same  histological  type. 
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This  view  of  Bard's  seems  to  have  been  generally  accepted, 
although  recently  Morestin  {^),  while  recording  an  interesting 
case  with  two  incontestable  primary  carcinomata  of  different 
types,  suggests  that  this  view  is  somewhat  too  narrow. 

It  seems  to  me  that  since  the  occurrence  of  multiple  primary 
lesions,  as  shewn  by  different  histological  featm-es,  is  an  absolutely 
demonstrated  fact,  there  is  a  i)rioi'i  an  even  greater  probability 
that  two  primary  growths  of  the  same  type  should  occur.  Of 
course  it  is  at  present  not  possible  to  prove  this  incontestably, 
since  the  alternative  explanation  that  one  of  the  growths  may 
be  secondary  either  by  the  usual  channels,  or  by  implantation, 
is  very  hard  to  disprove,  especially  when  our  lack  of  knowledge 
of  the  conditions  determining  the  site  of  secondary  deposits  is 
taken  into  consideration.  At  the  same  time  it  must  be  admitted 
that  cases  occui*  which  are  explained  as  easily  by  the  hypothesis 
of  multiple  primary  deposits,  or  even  more  so,  than  by  the 
above  explanations,  and  therefore  the  possibility  cannot  be 
summarily  dismissed  without  due  consideration. 

Admitting  these  general  statements,  the  cases  may  be  con- 
veniently grouped  for  purposes  of  discussion  as  follows  : — 

I.  Cases  in  which  the  growths  are  of  different  histological 
type- 
fa)  With  an  interval  between  their  appearance  ; 

(6)  When    both    growths   appear   approximately   simul- 
taneously. 

II.  Cases  in  which  the  growths  are  of  similar  histological 
type— 

(a)  Multiple  skin  lesions  ; 

{b)  Multiple  lesions  in  associated  organs,  or  in  skin  and 
deeper  structures. 

I. — {a)  Multiple   Primary   Growths   with   intervals 
between   their  appearance. 

Cases  of  this  class  form  a  very  small  prop;  rtion  of  the  total 
cases.  Of  my  own  series,  Case  I.  and  probably  Case  II.  may  be 
adduced  as  examples. 

It  is  of  interest,  though  probably  a  coincidence,  that  one  of 
my  own  cases  and  two  of  those  recorded  in  the  literature  have 
been  of  the  following  nature :  The  first  primary  growth  has 
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been  a  squaniovis-celleJ  ciirciiioinaof  the  lip  successfully  treated 
by  excision,  followed  after  some  years  by  a  growth  in  the 
breast,  spheroidal-celled  scirrhous  carcinoma  in  two  of  the  cases 
(both  males).  The  intervals  have  been,  eijj^hteen  years  in  that 
here  recorded  (Case  I.),  fifteen  years  in  Panas'  (*)  case,  and  three 
years  in  that  of  Winiwarter  (').  It  is  worthy  of  note  that  in 
these  cases  the  original  «>^rowth  has  been  a  squamous-celled 
carcinoma  of  the  lip,  a  form  which  is  admittedly  of  a  low  de<j;ree 
of  malignancy  in  many  cases,  and  therefore  offers  a  greater 
hope  of  some  duiution  of  life  after  complete  removal.  It 
seems  tempting  to  suppose  that  if  the  treatment  of  cancer  by 
removal  in  other  situations  were  more  generally  successful, 
cases  of  this  class  would  be  more  frequently  met  with  ;  and  the 
second  case  of  my  series  lends  some  support  to  this  view,  since 
after  successful  removal  of  the  breast  growth  the  patient  lived 
six  years,  developing  a  second  growth  in  the  cervix  uteri 
meanwhile. 

If  one  regards  the  origin  of  mali;4nant  growths  as  primarily 
local,  these  cases  readily  admit  of  explanation  on  either  the 
view  of  local  irritation,  of  local  embryonic  residues,  or  that  of 
"  habit  of  growth  ''  (Adami). 

Such  cases  have  by  a  few  pathologists  been  regarded  as 
supporting  the  h3'pothesis  of  a  cancercms  tendency  or  diatlu'sis. 
Tliis  is,  however,  hardly  tenable  considering  the  long  interval 
which  has  elapsed  in  some  of  the  cases. 


l.—(fj)  Cases  with  simultaneous  growths  of  dilTerent 
histological  types. 

This  from  most  points  of  view  is  the  most  interesting  class, 
since  the  cases  conform  to  all  the  criteria  necessary  to  establish 
multiple  primary  deposits;  and  in  some  cases,  as  in  Case  VII. 
of  my  series,  the  distinct  histologic.il  features  of  closely  ad jacent 
secondary  growths  in  the  same  organ  afford  a  most  excellent 
demonstration  of  the  conditions. 

A  point  of  considerable  interest  is  that  among  some  sixteen 
cases  of  this  class  which  I  have  been  able  to  collect,  in  seven 
instances  one  of  the  growths  was  in  the  alimentary  tract, 
while  in  two  both  growths  were  in  that  system.     In  two  of  the 
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remaining  cases,  one  of  the  growths  occurred  in  one  of  the 
large  glandular  outgrowths  from  the  alimentary  canal,  namely, 
the  liver  and  pancreas  respectively. 

Another  feature  of  interest  is  the  frequency  with  which  the 
association  is  that  of  a  squamous-celled  structure  in  one  growth 
with  a  columnar-celled  in  the  other,  i.e.,  both  originating  in 
epithelium  with  protective  rather  than  glandular  functions. 
This,  together  with  the  frequency  of  their  occurrence  in  the 
cutaneous  and  alimentary  systems,  might  be  taken  as  possibly 
indicating  an  irritation  factor  in  the  development  of  these 
growths  at  the  same  time,  since  in  nearly  all  cases  both 
growths  occur  in  situations  which  are  usually  the  site  of  single 
primary  growths.  Too  much  weight,  however,  cannot  be  laid 
on  this  consideration.  The  combinations,  moreover,  are 
sufficiently  varied,  since  endothelioma  and  sarcoma  have  been 
recorded  as  forming  one  of  the  original  growths,  while  in 
Niebergall's  case,  quoted  by  Borst  (^),  myomata,  polypi,  sarcoma, 
and  cancer  were  present  in  the  same  uterus. 

With  regard  to  the  symptomatology  of  multiple  lesions  of 
this  class,  the  conditions  may  be  obvious  when  both  growths 
are  superficial,  but  in  those  cases  in  which  one  of  the  growths 
is  in  a  deep  or  internal  organ  it  is  very  apt  to  be  overlooked 
during  life  and  only  to  be  found  at  the  necropsy. 

So  far  as  I  have  been  able  to  determine,  there  does  not  seem 
to  be  any  distinct  evidence  that  a  greater  or  more  rapid 
cachexia  is  induced  by  multiple  growths  than  occurs  in  ordinary 
cases. 


II.— (a)  Multiple   Primary   Growths   in   the   Skin. 

In  a  certain  number  of  cases  of  chronic  cutaneous  irritations, 
multiple  malignant  growths  appear  moi-e  or  less  simultaneously. 
As  examples  of  this  group,  it  is  usual  to  refer  to  cases  of  cancer 
developing  after  prolonged  administration  of  arsenic  and  to 
cases  of  occupation-cancer,  such  as  that  induced  by  paraffin, 
tar,  and  soot,  and  to  that  supervening  on  senile  seborrhcea  and 
Xeroderma  pigmentosum.  Their  chief  interest  in  the  present 
connection  is  that  they  lend  some  support  to  the  existence  of 
the  next  group. 


MALIGNANT  GROWTUS.  IGO 

II. — (b)    Multiple    Primary   Growths   of    Similar    Histo- 
logical   Characters. 

Three  cases  have  recently  occurred  whicli  admit  of  this 
interpretation.     They  are  Cases  IV.,  V.,  and  VI.  of  my  series. 

In  discussing  the  nature  and  origin  of  growths  of  this 
character,  one  may  admit  that  there  are  at  least  four 
possibilities. 

(1)  One  of  the  growths  is  a  secondary  deposit  produced  by 
the  ordinary  channels  of  lymph  or  blood  infection.  Against 
this  we  have  the  fact  that  both  growths  are  found  in  what  are 
usuxilly  pruuary  situations  ;  and  although  Virchow's  dictum  that 
primary  sites  are  infrt^quent  secondary  sites  is  not  absolute,  yet 
the  occurrence  of  two  constricting  growths  in  the  colon,  of 
approximatel}'  equal  size  and  development,  is  a  striking  coinci- 
dence and  one  that  forcibly  suggests  a  separate  origin. 

(2)  That  the  second  growth  is  an  invasion  from  without  by 
extension  from  a  secondary  nodule  in  a  lymph  gland  in  the 
mesocolon,  mesentery,  omentum,  or  elsewliere.  On  this  view, 
the  mucous  membrane  should  be  last  invaded,  and  to  the  least 
extent,  instead  of  being  the  most  extensively  involved,  as  was 
the  condition  in  all  the  cases  observed. 

(3)  The  second  growth  is  an  implantation  of  a  separated 
piece  of  the  primary  growth  on  the  mucous  membrane,  as 
was  suggested  by  Kraske  (")  in  two  cases  recorded  by  him. 
Admitting  the  frequency  of  implantation  on  serous  membranes, 
its  occurrence  on  mucous  membranes  is  certainly  rare  ;  and 
while  this  hypothesis  explains  Kraske's  cases  quite  satisfactorily, 
since  the  second  growths  in  the  mucous  membrane  were  in  both 
cases  small,  it  is  more  difficult  to  accept  it  for  cases  in  which 
the  size  of  the  two  growths  is  approximately  the  same,  for  it 
wotild  necessitate  the  supposition  that  the  piece  of  growth  was 
separated  at  a  time  when  the  original  growth  was  very  small, 
and  probably  therefore  not  ulcerated.  Again,  in  Case  VI.  of 
my  series,  the  growth  at  the  splenic  flexure  shewed  more 
marked  colloid  change  than  that  at  the  hepatic  flexure, 
suggesting  that  if  anything  it  was  the  older  growth. 

(4)  The  fourth  explanation  is  that  of  double  primary 
growth,  which  is,  I  submit,  at  least  as  probable  as  the  others. 
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Upon  this  view  primary  centres  of  new  growth  have  appeared 
in  two  different  situations  of  similar  or  closely  similar  histo- 
logical features,  but  quite  independently  of  one  another.''^ 


SHORT  NOTES  OF  EIGHT  ADDITIONAL  CASES  OF 
DOUBLE  PEIMARY  MALIGNANT  DISEASE. 

Case  I. — Epithelioma  of  lip,  scirrhus  of  breast. 

The  patient,  a  male,  was  operated  upon  at  the  London 
Hospital  in  1880,  when  66  years  of  age,  for  epithelioma  of  the 
lip  ;  the  growth  was  not  examined  microscopically,  but  was  of 
typical  macroscopic  characters.  In  1898  a  mass,  the  size  of 
a  shelled  hazel-nut,  was  noticed  under  the  right  nipple.  For 
six  months  this  grew  but  slightly,  although  it  underwent  super- 
ficial ulceration,  and  a  reddish  offensive  discharge  came  from 
the  nipple.  After  this  the  rapidity  of  growth  and  extent  of 
ulceration  increased,  and  oedema  of  the  right  arm  supervened. 

On  admission  to  the  Cancer  Wards  in  1900,  the  patient, 
though  86  years  of  age,  was  of  fairly  healthy  appearance. 
There  was  a  rough  ulcerated  growth  of  two  to  three  inches  in 
diameter  in  the  right  mammary  region,  and  the  axillary  glands 
on  the  right  side  were  enlarged. 

Death  occurred  six  months  later. 

Post  mortem :  There  were  found  a  secondary  nodule  in  one 
of  the  right  axillary  glands  and  a  pedunculated  polypus  of  the 
stomach. 

Microscopically  the  mammary  and  axillary  growths  were 
typical  scirrhus  ;  the  amount  of  fibrous  tissue  in  the  axillary 
gland  was,  however,  greater  than  usual. 

*  Since  the  above  was  writteu  I  have  read  an  interesting  Paper  bj  Professor 
V.  Hansemann  on  the  simultaneous  presence  of  various  different  tumours  in  the 
same  person,  in  the  "  Zeitschrift  fiir  Krebffm-schung,"  13d.  i.,  Hft  3, 1904,  in  which, 
after  referring  to  a  considerable  number  o"  additional  cases,  he  critically  discusses 
the  whole  subject  of  multii>Ie  tumours  in  a  wider  sense,  including  also  some  non- 
malignant  forms.  In  the  innin  he  arrives  at  closely  similar  conclusions  to  those 
enunciated  above,  but  he  goes  further  and  refers  to  "  uniceiitric  "  and  "  pluri- 
centric"  growths,  and  states  that  even  in  some  apparently  single  growths  there  is 
histological  evidence  of  pluricentric  origin. 
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Cask  II. — Scirrhus  of  breasty  nquamoiiit-ceU  carcinoma  of  cervix. 

S.  P.,  female,  widow,  aged  52.     Admitted  14  February  1900. 

History  :  A  polypus  was  removed  from  the  womb  at  St. 
George's  Hospital  in  1898.  One  half  of  the  left  breast  was 
removed  in  the  same  Hospital  m  1894,  the  other  half  being 
removed  at  Grantham  Cottage  Hospital  in  1899.  The  growth 
wius  scirrhous  carcinoma.  During  the  same  year  vaginal  dis- 
charge and  pain  appeared,  and  both  ovaries  were  removed  at 
Guy's  Hospital.     These  were  healthy. 

State  on  admission:  About  1^  inches  above  the  vaginal 
orifice  was  a  hard  ring  of  now  growth  ulcerated  on  the  surface ; 
the  cervix  uteri  was  hard  and  deeply  ulcerated.  The  uterus  was 
fixed.     There  was  no  sign  of  recurrence  in  the  left  breast. 

Deatii  occurred  on  17  August  1900. 

Post  morfetn :  The  cavity  of  the  cervix  was  large  with 
ragged  and  shmghing  walls,  the  body  of  the  uterus  being 
invaded,  and  the  bladder  and  rectum  being  fixed  to  the  uterus 
by  growth.     No  other  growths  were  found. 

Histologically  the  growth  was  probably  a  squamous-celled 
carcinoma,  but  the  majority  of  the  cells  were  small  and 
spheroidal  shaped,  the  central  portions  of  the  columns  of  cells 
having  in  many  places  undergone  degeneration. 

Case  III. — Scirrhus  of  breast,  squamous-cell  carcinoma  of  cervix. 

S.  B.,  female,  aged  50.     Admitted  24  September  1900. 

History  :  The  left  breast  was  removed  in  this  Hospital  in 
December  1896. 

On  admission  there  was  an  ulcerated  growth  of  the  cervix 
uteri  extending  down  the  posterior  vaginal  wall,  forming 
masses  about  one  inch  across  and  about  one-third  of  an  inch  in 
height.     The  growth  was  hard  and  bled  when  touched. 

Death  occurred  five  months  later. 

Post  mortem  •  There  was  growth  originating  in  the  cervix 
and  extending  into  the  body  of  the  uterus,  which  had  also 
invaded  the  bladder  wall.  The  vagina  and  rectum  were  repre- 
sented by  a  large  cavity  with  grf^y  sloughing  walls,  owing  to  a 
large  recto-vaginal  fistula.  Secoiulary  growths  were  found  in 
the  inguinal  and  aortic  lymph-glands,  liver,  lungs,  bladder, 
head  of  left  femur,  second  lumbar  vertebra,  and  left  suprarenal. 
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There  was  also  some  hardness  and  infiltration  of  the  skin  of  the 
left  axilla. 

Histologically  the  growth  in  the  breast  was  a  spheroidal- 
celled  carcinoma  (scirrhus),  that  in  the  cervix  was  a  squamous- 
celled  carcinoma  without  cell  nests,  the  outermost  layer  of  cells 
in  the  epithelial  masses  being  of  Malpighian  type. 

Case  IV. — Columnar-cell  carcinoma  of  stomach  and  colon. 

W.  A.,  male,  aged  67.     Admitted  4  May  1903. 

History  :  The  patient  was  suffering  from  acute  intestmal  ob- 
struction, and  a  growth  being  found  in  the  descending  colon 
about  four  inches  above  the  sigmoid  flexure  during  the  course 
of  an  exploratory  laparotoni}^,  left  inguinal  colotomy  was  per- 
formed.    The  patient  died  the  same  night. 

Post  mortem  :  There  was  an  annular  carcinoma  encircling 
and  greatly  constricting  the  descending  colon  fourteen  inches 
above  the  anus.  There  were  a  few  outlying  nodules  in  the  gut 
wall  and  adjacent  mesocolon.  In  the  stomach,  fonning  a 
saddle-shaped  mass  on  the  lesser  curvature  a  few  millimetres 
from  the  pylorus,  was  an  extensive  mass  of  new  growth,  hard 
and  not  ulcerated.  It  had  almost  encircled  the  stomach,  the 
greater  curvature  alone  being  free.  There  was  an  enlarged 
gland  just  above  the  stomach. 

Histologically  both  growths  were  columnar-called  carcinoma. 

Case  V.  — Endothelioma  of  he'patic  flexure  OMd  transverse  colon. 

M.  G.,  female,  aged  m.     Admitted  8  April  1904. 

The  patient  was  a  fairly  well-nourished  woman  admitted  for 
pain  and  vomiting.  At  an  exploratory  operation  two  growths 
were  found,  one  in  the  hepatic  flexui'e  and  one  in  the  trans- 
verse colon.  Perforation  had  occurred  from  stercoral  ulceration. 
Death  took  place  next  day. 

Post  mortem  :  At  the  hepatic  flexure  of  the  colon  there  was 
a  constricting  growth  not  quite  encircling  the  gut,  but 
markedly  contracting  it.  The  growth  was  hard  and  ulcerated, 
and  shewed  extensive  colloid  change.  It  extended  for  about 
one  inch  along  the  gut  and  caused  some  puckering  of  the  meso- 
colon and  mesentery  in  its  immediate  neighbourhood,  but  it 
was  not  adherent  to  other  viscera.     About  five  or  six  inches 
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further  on  in  the  transverse  colon  there  was  a  second  mass  of 
growth,  more  extensive  in  surface  but  not  so  thick  or  so  firm 
as  the  other  ijfrowth.  It  consisted  of  two  extensive  patches  ahuost 
fiiciny^  one  another  ;  the  {jfrowth  apparently  started  in  mucous 
membrane,  and  was  ulcerated  on  the  surface.  The  glands  in 
its  neighbourhood  were  involved,  one  gland  on  its  posterior 
surface  being  hard,  yellow,  and  infiltrated.  There  was  stercoral 
ulceration  between  the  two  growths,  but  no  continuity.  The 
glands  in  the  mesentery  and  mesocolon  were  invaded  by  new 
growth,  though  this  did  not  shew  colloid  change.  The  retro- 
peritoneal glands  were  extensively  involved,  and  a  large  gland 
was  present  just  above  the  head  of  the  pancreas,  which  pressed 
on  but  did  not  invade  that  organ.  Nodules  of  gro^vth  were 
found  in  both  ovaries  and  the  right  suprarenal. 

Histological  examination  :  The  growth  at  the  hepatic  flexure 
was  composed  of  cells  often  with  two  or  three  nuclei,  in  many 
instances  grouped  in  lymphatic  channels,  some  parts  of  section 
shewing  a  distinctly  lymphangeiomatous  appearance.  The 
appearances,  though  in  parts  closely  resembling  a  mixed-cell 
sarcoma,  were  chiefly  those  of  endothelioma.  The  gro^vth  in 
the  transverse  colon  was  of  similar  character,  but  even  more 
suggestive  of  endothelioma. 

The  metastases  failed  to  shew  any  differentiation  between 
the  two  growths  though  they  confii-med  the  diagnosis  of 
endothelioma. 

Case  VI. — Colloid  carcinoma  of  splenic  and  hepatic  flsxures. 

W.  B.,  male,  aged  50.     Admitted  5  April  1904. 

Tlie  patient  was  admitted  with  acute  intestinal  obstruction, 
and  at  the  operation  a  growth  was  found  at  the  hepatic  flexure 
of  the  colon,  quite  fixed.  After  puncturing  the  small  intestine 
to  relieve  distension,  a  loop  of  ileum  was  joined  to  the  trans- 
verse colon.     Death  occurred  shortly  afterwards. 

Post  mortem :  At  the  hepatic  flexure  there  was  a  malignant 
ulcer,  almost  encircling  the  bowel,  the  edges  of  which  were 
indurated  and  everted,  while  the  base  of  the  ulcer  presented 
a  warty  appearance.  A  little  lower  down  the  gut  there  was 
a  small  l><>^ypj  the  size  of  a  raspberry,  the  pedicle  of  which  was 
about  half  an  inch  in  length.  The  splenic  flexure  of  the  colon 
was  occupied  by  a  second  ulcer  which  completely  suiTOunded 
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the  bowel,  and  nai-rowed  its  lumen  so  that  it  would  only  admit 
the  tip  of  the  little  finger  with  difficulty.  The  ulcer  had  raised 
and  everted  edges  and  its  base  was  ragged  and  granular.  It 
extended  about  1|  inches  along  the  bowel.  No  secondary 
growths  were  found. 

Histologically,  the  growth  at  the  splenic  fexure  was  ('doubt- 
fully) spheroidal- celled  carcinoma.  It  had,  however,  undergone 
complete  colloid  degeneration,  so  that  a  certain  diagnosis 
was  impossible.  The  growth  at  the  hepatic  flexure  was  a 
columnar-celled  carcinoma  which  had  superficially  undergone 
colloid  degeneration.  The  polypus  was  a  pedunculated  mass  of 
columnar-celled  carcinoma. 

Case  YII. — Cystadenoma  of  ovary,  squamous-cell  carcinoma  of 

cervix  uteri. 

S.  S.  C,  female,  aged  50.     Admitted  20  April  1904. 

Vaginal  hysterectomy  was  performed  at  the  London  Hospital 
for  carcinoma  of  cervix  uteri  in  July  1902. 

State  on  admission  :  The  whole  pelvic  floor  was  occupied  by 
new  growth,  which  was  ulcerated  in  places,  but  which  con- 
stricted the  lumen  of  the  rectum.     Death  occurred  on  8  May. 

Post  mortem :  The  pelvis  was  occupied  by  a  mass  of  new  growth 
which  pressed  on  but  did  not  occlude  the  rectum.  The  mass 
was  adlierent  to  the  pelvic  wall  all  round  and  broke  down  on 
the  slightest  pressure.  No  trace  of  the  ovaries  could  be  found. 
The  floor  of  the  pelvis  was  involved  in  the  mass,  which  had 
ulcerated  into  the  vagina.  The  terminal  coils  of  the  ileum,  the 
caecum,  appendix,  and  the  pelvic  colon  were  all  matted  together 
and  firmly  adherent  to  the  bladder,  which  was  converted  into  a 
mass  of  new  growth.  The  liver  contained  a  few  small  nodules 
of  growth  on  its  anterior  surface,  each  about  the  size  of  a  pea, 
and  the  substance  of  the  organ  was  riddled  with  masses  of  new 
growth,  more  especially  the  right  lobe. 

There  were  deposits  in  the  spleen,  the  left  kidney,  both 
suprarenals,  the  right  lung,  the  thoracic  duct,  and  the  lumbar 
glands. 

Histologically  the  condition  was  a  mixed  one.  Squamous- 
celled  carcinoma  was  present  in  some  parts,  while  in  others 
ducts  lined  with  columnar  cells  were  found,  which  suggested  a, 
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proliforatincf  cystadenoma  of  the  ovary  rather  than  a  ooluiimar- 
celleJ  eareinoina;  over  a  considerable  portion  of  the  prinuiry 
mass  these  two  types  of  «ifrowths  were  inti'rhiced.  In  tlu'  liver 
s«>itarate  metastases  were  found,  each  of  which  was  composed 
of  only  one  of  the  two  types  of  «j;rowth.  It  was  impossible 
to  decide  definitely,  but  a  cysta«leiioma  of  the  ovary  iunl  ii 
stjuamous-celled  carcinoma  of  the  cervix  uteri  would  exphiin 
the  appeai*ances. 

Case  VITI. — Cystadenoma  of  both  ovaries,  columnar-cell  carcinoma 

of  colon. 

A.  M.,  female,  a<?ed  51-.     Admitted  2  June  1904. 

A  middle-ai,'ed  woman  admitted  for  intestinal  obstruction, 
who  died  shortly  after  admission. 

Post  mortem :  At  the  splenic  flexure  there  was  a  complete 
circular  growth,  soft  and  ulcerated,  constrictino^  the  bowel. 
The  uterus  contained  three  tibroids.  The  right  ovary  was 
enlarged  by  a  mass  of  growth,  cystic  m  places,  measuring 
16x10x10  centimetres.  The  left  ovary  was  similar  in 
character  but  smaller,  measuring  10x7x7  centimetres.  There 
was  one  nodule  of  secondary  growth  in  the  liver  in  the  centre  of 
the  right  lobe  and  another  at  the  extreme  end  of  the  vermiform 
appendix. 

Histologically  the  right  ovary  closely  resembled  a  columnar- 
celled  carcinoma,  but  in  many  features  it  conformed  rather  to 
the  type  of  a  cj'stadenoma.  The  left  ovary  presented  similar 
appearances,  but  with  more  intertubular  stroma. 

The  growth  in  the  splenic  flexure  was  a  fairly  typical 
columnar-celled  carcinoma  with  some  resemblances  to  the 
ovarian  growth,  but  some  differences.  The  growth  in  the 
appendix  was  identical  with  that  in  the  ovary.  The  appearances 
of  the  nodule  in  the  liver  were  intermediate  between  those  of 
the  intestine  and  ovaries,  but  perhaps  more  resembled  the 
latter. 
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THE   CYTOLOGY   OF   PAPILLIFEROUS 
OVAHIAN    CYSTS. 

(Preliminary  Communication.) 

By  W.  F.  victor  BONNET,  M.D.,  M.S.  Lond.,  F.R.C.S., 

M.R.C.P. 

iNTROCrCTION. 

The  researches  of  Farmer,  Moore,  and  Walker  on  the  cytology 
of  malignant  new  growths,  and  the  subsequent  publication  of 
similar  investigations  carried  on  by  Bashford  and  Murray,  have 
established  the  important  fact  that  the  essential  cells  of  these 
neoplasms  frequently  exhibit  a  method  of  mitotic  division 
similar  to  that  which  obtains  in  the  formation  of  the  gametic 
cells  of  animals  and  higher  plants. 

A  short  time  after  the  publication  by  Farmer  and  his 
coUeag-ues  of  their  observations  I  commenced  an  investigation 
into  the  cytological  characteristics  of  ovarian  cysts,  both  inno- 
cent and  malignant,  with  special  reference  to  the  papuliferous 
varieties. 

The  importance  of  this  last  group  of  tumours  from  the 
cytological  standpoint  is  very  great,  seeing  that  in  them  is  met 
every  grade  of  epithelial  activity  between  frank  innocency  and 
undoubted  malignancy.  Amongst  them  are  met  some  of  the 
most  malignant  tumours  affecting  human  beings  ;  others  shew 
a  partial  malignancy,  tending  to  local  but  not  to  generalized 
recm-rences;  whilst  a  further  group  is  constituted  by  those 
interesting  cases  in  which  extensive  secondary  peritoneal  trans- 
plantations spontaneously  disappear  after  the  removal  of  the 
primary  growth. 

These  cases,  then,  offer  a  unique  field  for  cytological  research 
whereby  it  should  become  possible  to  define  the  point  at  which 
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the  peculiar  chaiip;o  in  tlio  mcthotl  of  nuclear  division  charac- 
teristic of  malignancy  first  makes  its  appearance,  and  possibly 
the  reasons  for  such  a  change. 

Somatic  Division. 

One  may  begin  by  briefly  recalling  the  normal  phases  of 
mitotic  cell  division  as  exhibited  in  all  cells  dividing  indirectly 
(with  the  single  exception  of  generative  or  gametic  cells)  and 
known  as  "  somatic  mitosis." 

The  earliest  change  obsei^vable  is  an  accumulation  of 
chromatin  in  the  cell  nucleus,  whereby  it  stains  more  deeply 
than  in  the  resting  condition. 

The    chromatin   now   arranges   itself    within   the    nuclear 

memlrane  in  the  form  of  a  long,  coiled,  and  continuous  thread 

which  exhibits  on  high  magnification  an  appearance  of  being 

formed   of    two   longitudinally   arranged   rows    of    chromatin 

granules. 

About  this  time,  or  even  earlier,  two  minute  bodies  kno^vn 
as  centrosomes*  become  apparent,  lying  usually  in  the  cytoplasm 
of  the  cell  body  outside  the  nucleus. 

They  are  surrounded  by  a  portion  of  the  cytoplasm  more 
den.se  than  elsewhere  and  known  as  the  "  attraction  sphere  "  or 
"archoplasm." 

This  phase  (Plate  IX.,  Fig,  2)  is  called  the  Prophase. 

The  two  centrosomes  now  separate,  passing  to  opposite  sides 
of  the  nucleus,  and  certain  cytoplasmic  rays  become  very  con- 
spicuous between  them,  presenting  the  shape  of  a  spindh*. 

The  single  though  convoluted  chromatin  thread  now  breaks 
up  by  transverse  division  into  a  number  of  small  curved 
portions  of  approximately  equal  length  (chromosomes). 

The  number  of  chromosomes  is  remarkably  constant  in  any 
IQ^ven  species.  In  man,  according  to  Farmer,  Moore,  and 
Walker,  it  is  32. 

By  tliis  time  the  nuclear  membrane  has  disappeared,  and 
the  chromosomes  become  bent  into  a  series  of  V-^^i'4^^'^  rods, 
and  in  this  condition  arrange  themselves  across  the  equatorial 
(or  mid-transverse)  plane  of  the  spindle, 

•  Centrosomes  may  be  intra-nudear  or  even  undet<'ctable  in  certain  animals 
and  plants, 

N   2 
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They  arrange  themselves  in  such  a  way  that  the  apex  of  the 
V-shaped  chromosome  is  clirectecl  towards  the  central  point  of 
the  spindle,  the  rest  of  the  V  hemg  in  the  equatorial  plane  and 
at  right  angles  to  that  of  the  axis  of  the  spindle. 

This  phase  is  known  as  the  "  early  metaphase  "  or  "  amphi- 
aster"  (Plate  IX.,  Fig.  3). 

Each  chromosome  now  begins  to  split  along  the  line 
previously  indicated  by  the  double  row  of  chromatin  granules, 
and  thus  the  nimiber  of  chromosomes  is  doubled.  The  half 
chromosomes  thus  formed  gradually  migrate  along  the  lines  of 
the  si)indle  figure  towards  the  centrosomes,  each  half  chromo- 
some passing  towards  the  centrosome  nearest  to  it. 

This  phase  is  known  as  the  "  late  metaphase  "  or  "  diaster  " 
(Plate  IX.,  Fig.  4). 

Arrived  at  their  respective  poles  the  chromosomes  proceed 
to  rearrange  themselves  and  by  aggregation  form  the  nuclei  of 
the  new  daughter  cells. 

Indications  of  the  spindle  figure  still  remain  at  the  point 
where  the  division  of  the  cytoplasm  is  about  to  take  place. 

This  jphase  is  known  as  the  "  anaphase "  (Plate  IX., 
Fig.  5). 

The  cell  body  now  divides  at  right  angles  to  the  axis  of  the 
remains  of  the  spindle,  a  few  of  whose  threads  persist  for  some 
time  and  connect  the  two  daughter  cells. 

This  stage  is  known  as  the  "  telophase "  (Plate  IX., 
Fig.  6). 

It  will  be  seen  therefore  that  each  daughter  cell  contains 
the  same  number  of  chromatic  elements  as  was  possessed  by  the 
mother  cell. 

Heterotype  Division. 

In  gametic  cells,  however,  a  form  of  division  occurs  which 
results  in  each  daughter  cell  having  only  half  the  number  of 
chromosomes  possessed  by  the  mother  cell. 

This  method  of  mitotic  division  is  known  as  "  heterotype," 
and  the  stages  are  as  follows  : — 

In  early  prophase  the  nucleus  is  seen  to  be  exceptionally 
large,  the  nuclear  skein  to  be  very  fine  and  complicated  in 
arrangement.  The  existence  of  a  double  row  of  chromatic 
granules  in  the  thread-work  is  very  apparent,  a  definite  though 
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partial  lonjjcitudinal  splittiiiof  boiii«if  observed  tliroufrhout  tlic 
len^'th  of  the  chromatin  threail  (Pi.atk  IX.,  Fijifs.  7  and  8). 

Later  tlie  thread  becomes  thicker  and  contracted  up  towards 
one  point  in  the  periphery  of  the  nuch'us  forming;  tlie  Jimt 
synaptic  Jiijurc  (Moore)  (Plate  IX.,  Fig.  9). 

An  openini;^  out  of  the  thread  then  takes  place,  causing  it  to 
assume  the  form  of  long  loops  arranged  on  the  periphery  of  the 
nucleus. 

Subsequently  a  second  contmction  occurs,  the  thread  under- 
going another  polarisation  to  one  side  of  the  nucleus  (forming 
the  second  synaptic  figure),  after  which  it  breaks  up  by  trans- 
verse division  into  chromosomes  assuming  the  form  of  oval  or 
round  rings  (Platk  IX.,  Fig.  10).  These  number  only  half  as 
many  as  the  somatic  chromosomes,  and  in  this  ring-like  fonu 
the}-  pass  into  the  equatorial  plane  of  the  spindle.  Here, 
instead  of  lying  in  the  transverse  plane,  their  long  axis  lies  at 
right  angles  to  it,  or  in  other  words,  in  the  same  plane  as  the 
long  axis  of  the  spindle  (Plate  IX.,  Fig.  11). 

This  difference  in  the  "lie  "  of  the  chromosomes  is  one  of 
the  most  tj'pical  features  of  the  heterotype  mode  of  nuclear 
division.  A  second  transverse  division  now  occurs  across  the 
ring-shaped  chromosomes,  each  half-ring  bi'ing  gradually  drawn 
upwards  tt>wards  its  correspuniling  pole  (Plate  IX.,  Fig.  12). 
This  appears  to  be  brought  about  by  a  gradual  opening  out  of 
the  ring-shaped  chr(jmosomes,  and  in  a  fortunate  section  they 
may  be  seen  .straggling  up  along  the  "  mantle  "  fibres  of  the 
spindle  towards  the  poles  of  the  spindle.  This  terminates  the 
"  heterotype  metaphase." 

Having  arrived  at  the  poles  tlu^  ciironiosomes  aggregate 
together  to  a  certain  extent,  but  much  less  so  than  is  the  case 
in  somatic  division,  and  almost  immediately  after  complete 
division  of  the  cytoplasm  each  daughter  nucleus  with  its  now 
pennanently  lialved  numlx^r  of  cliromosomes  begins  to  divide 
again  by  wliat  is  kn<»wn  as  the  "  li<»iiiotype  "  or  "  post-hetero- 
tyi>e  "  mode  of  nuclear  division. 

This  takes  place  as  follows  : — 

Homotype  Division. 

Reference  lias  been  made  to  the  loiii'itudinal  deava'^e 
observable  in  the  chromatic  thread  of  the  heterotype  prophase 
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(Plate  IX.,  Fig.  8) .  This  cleavage,  which  represents  the  normal 
somatic  cleavage,  appears  to  be  held  in  abeyance  throughout 
the  heterotjpe  division,  but  its  presence  is  detectable  in  the 
heterotype  chromosomes  more  or  less  throughout  all  the  various 
heterotype  phases. 

As  the  heterotype  chromosomes  pass  towards  the  poles  of 
the  spindle  it  becomes  much  more  obvious,  and  when  anaphase 
is  reached  this  longitudinal  split  apj)ears  to  open  out,  producing 
the  appearance  indicated  in  Plate  IX.,  Fig.  13. 

When  the  homotype  division  begins  it  does  so  by  the 
medium  of  this  cleavage  through  a  series  of  mitotic  figures 
similar  to  those  occurring  in  somatic  division,  but  with  the 
important  difference  of  having  only  half  the  number  of  chromo- 
somes which  were  contained  in  the  somatic  cell  (Plate  IX., 
Fig.  14). 

Thus  it  would  appear  that  the  homotype  division  concludes 
a  process  begun  very  early  in  the  heterotype  prophase,  but 
which  has  been,  so  to  speak,  "  shelved  "  by  the  insertion  of  a 
different  series  of  phases  terminating  in  the  reduction  of  the 
number  of  chromosomes  to  half  the  somatic  number. 

In  the  higher  animals  homotype  division  only  occurs  once, 
and  concludes  the  formation  of  the  mature  ovum  or  sperma- 
tozoon. 

But  in  all  but  the  highest  plants  it  is  repeated  many 
times,  and  the  result  of  this  division  is  the  production  of  the 
"  prothallus,"  "  gametophyte,"  or  sexual  generation  of  the 
plant. 

Hence,  as  Professor  Farmer  has  pointed  out,  this  single 
homotype  division  of  the  animal  cell  corresponds  fundamentally 
to  a  prothallic  generation,  although  the  large  and  multicellular 
prothallus  of  ferns  is  represented  in  the  animal  kingdom  by  a 
"prothallus  "  consisting  of  a  single  cell. 

The  egg  cell  and  the  spermatozoon  therefore  represent  cells 
whose  "  chromosome  content  "  is  reduced  to  half  the  number 
of  that  of  the  somatic  cell. 

When  conjugation  between  the  male  and  female  elements 
occurs,  the  somatic  nvimber  of  chromosomes  is  restored  to  the 
fertilized  ovum  and  the  embryo  develops  therefrom  by  a 
series  of  somatic  divisions. 

Such  in  brief,  then,  are  the  j^hases  through  which  the  cells  of 
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animals  aiul  plants  [)ass  when  subject  to  indirect  division,  ami 
a  study  of  them  will  at  once  make  apparent  the  extreme 
importance  of  Farmer,  Moore,  and  Walker's  discovery  that 
heterotype  and  honiotype  division  is  met  with  in  malijj^nant 
♦j^rowths. 

These  authors,  it  should  be  ])(>inted  out,  have  carefully 
abstained  from  dniwiny^  any  definite  conclusions  from  their 
discovery,  but  have  contented  themselves  with  merely  pointinj^ 
out  its  occurrence,  and  su^'<i;estinyf  an  analoj^y  between  it  and 
the  production  of  the  prothallus  of  plants. 

Bashf  ord  has  developed  some  of  the  very  obvious  suggestions 
which  arise  from  this  discovery  into  a  more  concrete  form,  and 
has  already  brought  forward  some  evidence  to  shew  that  nuclear 
conjugation  may  occur  in  the  cells  of  the  malignant  tumours 
met  with  in  some  animals,  but  the  whole  matter  is  under  con- 
sideration and  investigation  and  at  present  lacks  convincing 
proof. 


The  Cytology  of  Papilliferous  Ovarian  Cysts. 

The  number  of  specimens  I  have  investigated  is  three.  The 
bulk  of  the  materials  were  fixed  by  a  short  exposure  to  the 
action  of  acetic  alcohol,  but  part  of  the  tumour  obtained  from 
the  la.st  case  was  fixed  in  Flemming's  strong  solution. 

Various  staining  methods  have  been  tried.  The  best  results 
were  obtained  with  iron  hiematoxylin,  but  Flemming's  triple 
stiin  and  such  aniline  dyes  as  aniline  gentian  violet  and  basic 
fuchsin  were  also  tried. 

Specimen  1  was  obtained  from  a  woman  aged  io.  Only  one 
ovary  was  affected.  Macroscopically  it  consisted  of  a  multi- 
locular  cyst  of  the  (Kiphoron  f'pnjbably),  the  cyst  spaces  being 
filled  with  a  HoH  papillomatous  gnnvth  sprouting  from  the  cyst 
walls  and  supported  by  a  central  and  branching  stem  of  ((tu- 
nective  tissue.  The  intracystic  i)apill(jmata  had  burst  tlii(mgh 
the  wall  <jf  the  cyst  and  had  become  adherent  to  the  parts 
around. 

Micro.scopically  the  growth  shewed  a  single  layer  of 
columnar  epitlielium  surrounding  a  core  composed  of  connective- 
tissue  cells. 
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Divisions  were  sparsely  observed  and  in  all  instances  were 
of  the  somatic  type.  Not  a  single  heterotype  division  was 
found  during  an  examination  of  many  slides  from  different 
parts  of  the  growth. 

Judged  by  the  ordinary  standards  this  growth  was  an  inno- 
cent one,  and  the  additional  aid  lent  by  cytology  confirmed  the 
view. 

Specimens  2  and  3  were  removed  from  two  patients  each 
aged  55  years.  Only  a  single  ovary  in  either  case  was  affected. 
On  macroscopic  examination  the  features  presented  by  them 
were  very  similar  to  those  seen  in  Case  I.,  except  that  the  intra- 
cystic  growths  were  rather  softer  and  the  tumours  larger. 
Both  growths  had  ruptiu-ed  through  the  cyst  walls  and  had 
become  adherent  to  the  peritoneum,  but  there  was  no  general 
peritoneal  dissemination  in  either  case. 

Microscopically  they  differed  from  No.  1  in  the  great  number 
of  layers  of  epithelial  cells  which  clothed  the  connective-tissue 
stalk.     The  cells  were  large  and  spheroidal  in  outline. 

The  history  in  both  cases  was  a  short  one,  and  the  growths 
were  held  to  be  malignant  at  the  time  of  removal.  In  these 
two  specimens  enormous  numbers  of  mitotic  figures  were 
observable,  the  most  striking  and  characteristic  of  which  have 
been  reproduced  in  the  composite  drawing  constituting  Plate  X. 
The  figures  therein  delineated  are  not  diagrammatic,  but  were 
drawn  by  camera  lucida  under  a  magnification  of  1,500  diameters. 
It  must  be  remembered  in  studying  such  drawings  that  each 
one  as  a  rule  represents  several  microscopical  planes,  since  it  is 
comparatively  rare  to  obtain  all  the  essential  features  of  the 
nucleus  in  one  plane,  the  cells  being  jnost  commonly  cut  across 
with  various  degrees  of  obliquity. 

An  examination  of  the  mitoses  occurring  in  these  two 
papuliferous  cysts,  which  as  I  have  already  pointed  out  had  the 
clinical  and  pathological  aspects  of  malignancy,  confirms  the 
observations  of  Parmer,  Moore  and  Walker,  for  the  feature  of 
the  sections  was  the  presence  of  heterotype  and  homotype 
mitoses  in  abundance,  together  with  certain  large  multipolar 
forms  of  division. 

A  detailed  description  of  the  karyokinetic  figui'es  is  not 
called  for,  but  a  reference  to  Plate  X.  will  illustrate  the 
important  features. 
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The  two  most  conspicuous  objects  are  drawn  in  Fijj^s.  1  and  2 
(Plate  X.).  The}'  are  iiiulci  in  the  metaphase  of  the  hetero- 
type  and  homotype  divisii>n  n'spoetively. 

The  distinction  between  these  two  when  viewed  from  the 
side  is  not  always  easy,  because  there  is  a  tendency  to  over- 
stain  this  pliase,  and  then  the  equatorial  plate  of  chromosomes 
apixnirs  almost  as  an  homoj^eneous  object.  In  liy;htly  stained 
specimens  the  distinction  between  the  short  V-shaped  chromo- 
somes in  the  equatorial  plane  of  the  homotyix',  and  the  ovate 
more  solid-lookinjjf  masses  of  the  heterotype  chromosomes 
arranj^ed  at  ri<^ht  angles  to  the  equatorial  plane,  is  very 
noticeable. 

When  these  chromosomes  were  counted  they  were  found  to 
contiiin  the  reduced  imniber,  nmnbers  varying  between  13 
and  10  being  obtained. 

It  must  be  pointed  out  that  as  sections  frequently  cut  across 
a  cell  the  full  number  of  chronuKsomes  is  often  absent  from  one 
section  of  the  cell,  but  the  distinction  between  numbers  approxi- 
mating to  16  and  o2  resi)ectively  is  so  gross  as  not  to  h'ad  to 
confusion  between  the  two  main  types  of  division. 

If  serial  sections  be  examined,  the  full  number  of  chromo- 
somes corresponding  to  normal  and  reduced  division  respectively 
is  found. 

Fig.  3  represents  a  very  fortunate  half  section  of  heterotype 
metaphase  in  the  longitudinal  direction,  in  which  eight  of  the 
ovate  chromosomes  are  well  seen  upon  the  nuclear  spindle  ;  one 
centrosome  is  clearly  visible,  as  well  as  the  ray  fibres  connected 
with  it. 

This  figure  should  be  compared  with  Fio.  4,  which  is  a 
typical  somatic  metaphase  viewed  from  the  side,  but  somewhat 
obliquely.  The  large  number  of  chromosomes  (32)  and  their 
more  delicate  and  rod-like  shape  is  indicated,  and  it  will  be 
seen  that  in  it  the  chromosomes  lie  in  the  equat<jrial  plane  of 
the  spindle,  whilst  in  Figs.  1  and  3  they  lie  at  right  angles  to 
that  plane. 

Figs.  5  and  6  are  drawn  from  polar  views  of  somatic  and 
heterotype  metapliases  respectively.  In  Fig.  o  the  numerous 
and  dnlicate  V-'<''"P'^d  chromosomes  present  a  gnsit  contrast  to 
the  less  numerous  and  coarser  lialf  loops  of  the  heterotype 
division  shewn  in  Fk;.  G. 
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Fig.  C  also  shews  the  begummg  of  that  longitudinal  split  in 
the  heterot3T)e  half  loop  chromosomes  which  is  so  very  charac- 
teristic of  the  later  heterotype  mitoses,  and  which,  as  I  have 
already  pointed  out,  is  the  beginning  of  the  homotype  division. 

Figs.  7  and  8  are  somatic  and  heterotype  prophases. 

In  Fig.  7  the  somatic  prophase  is  seen;  in  Fig.  8  the  massive 
ring-shaped  chromosomes  form  conspicuous  objects,  which  when 
seen  are  typical  of  heterotype  division. 

Fig.  8  is  a  late  stage  of  heterotype  prophase,  but  Figs. 
9,  10,  11,  and  12  are  drawn  from  the  earlier  conditions  of  the 
same  phase. 

The  complicated  and  shai'iDly-angled  chromatic  thread  is 
indicated,  and  the  tendency  to  polarisation  of  the  thread  work 
to  one  part  of  the  nucleus  (Synapses  of  Moore)  is  well  seen. 

Fig.  13  is  another  polar  view  of  a  late  heterotype  meta- 
phase  exhibiting  longitudinal  splitting  of  the  half  loop  chromo- 
somes, whilst  Figs.  14  and  15  are  fortunate  sections  which 
shew  how  the  heterotype  chromosomes  pass  up  the  "mantle 
fibres  "  after  the  transverse  splitting  and  opening  out  of  the 
loop  chromosomes  has  taken  place. 

The  longitudinal  lie  of  the  chromosomes  on  the  spindle  fibres 
should  be  noticed. 

Figs.  16  and  17  are  probably  the  very  termination  of 
somatic  and  homotype  prophases  respectively,  the  V-shaped 
chromosomes  having  been  formed  but  not  yet  having  begun  to 
travel  along  the  nuclear  spindle.  The  reduced  number  of  the 
homotype  chromosomes  is  well  seen. 

Figs.  18,  19,  20,  and  21  are  multipolar  mitoses  in  various 
phases,  18  being  most  probably  an  early  heterotype  prophase, 
and  20  and  21  metaphases  which  are  most  probably  homo- 
tj^sical. 

Fig.  19  is  difficult  to  place.  From  its  great  size  and  the 
extreme  coarseness  of  its  chromatin  thread,  it  is  probably  some 
abnormal  condition  of  heterotype  prophase.  The  chromatic 
threadwork  appears  to  exhibit  the  longitudinal  split. 

Fig.  22  is  an  homotype  anaphase,  whilst  Fig.  23  is  a  good 
example  of  telophase,  in  this  case  also  probably  homotypical. 

Fig.  24  is  another  heterotype  amphiaster  in  which  two 
loop  chromosomes  appear  to  be  begimiing  to  divide.  The 
centrosome  and  polar  rays  are  well  seen  in  this  cell. 
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Between  tlie  cells  undergoin«if  initotio  Jivisiini  arc  sfcii  iiiiiiiy 
restiii«;  nuclei. 

From  tlie  very  larufe  numlxT  of  li»nn(ttvi>('  divisions  seen  in 
these  sections  it  would  a[»pear  probable  that  this  form  of 
divisii)n  occurs  throu^li  many  generations  of  cells  (thus  con- 
forming' to  the  veij;etable  type),  and  not  on  one  occasion  only,  as 
is  the  rule  in  the  normal  «j;enerative  cell  formation  of  animals. 

As  rej^.irls  the  occurrence  of  heterotype  and  homotype 
mitoses  in  the  new  <i;rowths  under  cansido ration,  it  is  a  notice- 
able fact  that  the  divisions  appear  to  take  place  in  groups,  but 
without  any  definite  order  in  the  cell  masses,  and  without 
reference  to  the  position  of  the  c^Us  in  the  growth  or  to  the 
age  of  the  different  parts  of  the  tumour. 

Thus  the  malignancy  of  the  new  growth  cainiot  be  said  to 
depend  upon  the  occurrence  of  the  generative  type  of  mitosis, 
since  all  its  cells  would  appear  to  be  equally  malignant  and 
infiltrative,  whether  they  exhibit  the  somitic,  hetoro typical,  or 
homotypical  methods  of  division ;  indeed  in  transplantation 
experiments  with  mouse  carcinoma  the  earliest  divisions 
observed  in  the  graft  are  somatic  in  character. 

Rather  would  it  appear  that  the  occurrence  of  the  generative 
type  of  mitosis  indicates  an  assumption  of  more  or  less  inde- 
jjendent  growth  by  the  cell,  in  virtue  of  which  it  can  assume  a 
method  of  reproduction  not  possessed  by  it  whilst  it  formed 
merely  a  part  of  a  specialized  cell  group  in  the  complex  of  the 
living  body. 

Thus  these  phenomena  appear  to  support  the  theory  that 
the  "  organism  "  of  carcinoma  is  the  epithelial  cell  itself,  which 
has  through  some  abnormal  stimulus  or  nutritive  change 
attained  a  more  or  less  independent'  existence. 

Bashford  has  described  appearances  of  nuclear  conjugation 
in  the  cells  of  epitheliomata  occurring  in  mice.  T  have  been 
unable  to  tind  any  such  appearances  in  any  of  the  neoplasms 
I  have  hitherto  examined. 

Thus  far,  then,  th(;  cytologieal  characteristics  of  the  cells 
of  the  apparently  malignant  papilliferous  cysts  of  the  ovary  are 
consonant  with  those  proved  to  obtain  in  carcinomata  and 
sarcfunata  rd.scwhf'ro. 

The  dithculty  of  making  a  satisfactory  diagnosis  even  by 
ordinary  microscopic  il  examination  in  these  cases  is  well  known. 
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I  believe  that  cytology  will  give  valuable  aid  in  the  direction 
of  inakiiig-  a  certain  distinction  between  the  malignant  and 
innocent  papilliferous  cysts  of  the  ovary. 

My  cases  have  occurred  too  recently  to  ascertain  whether 
the  operation  is  to  be  followed  by  recurrence.  I  trust  to  be 
able  to  detail  the  ultimate  fate  of  these  cases  at  some  later 
date. 


PLATE  IX. 


Somatic  and  Heterotype  Mitoses  (diageammatic). 

Fig.  1.— nesting  coll. 

Fig.  2.— Somatic  prophase. 

Fig.  3. — Somatic  metaphase — early.     Eight  ioiv^itiuiiually  split  chromosome.s. 

Fig.  4. — Somatic  metaphase — late. 

Fig.  5. — Somatic  anaphase. 

Fig.  6. — Somatic  telophase. 

Fig.  7. — Heterotype  prophase — early. 

Fig.  8. — Heterotype  prophase  illustrating  the  longitudinal  cleavage  of  the  chromatic 

thread. 
Fig.  9. — Heterotype  prophase-  synaptic  (contraction)  figure. 
Fig.  10. —Heterotype  prophase— loop  and  ring  chromosomes. 
Fig.  11. — Heterotj'pe  metaphase,  ring-shaped  chromosomes  lying  longitudinally  ou 

the  spindle. 
Fig.  12. — Heterotype  metaphase.     Transverse  splitting  of  ring  chromosoiues  and 

passage  up  the  spindle  fibres. 
Fig.  13. — Heterot3-pe  anaphase   shewing   opening   out   of   longitudinal    split    in 

(fhromosomes. 
Fig.  14. — Homotype  metaphase.     Note  halved  number  of  chromosomes. 


PLATE  X. 


Composite  Drawing  obtained  by  Camera  Lucida  under  Magnification 
OF  1500  Diameters. 

Fig.  1. — Heterotype  metaphase. 

Fig.  2. — Homotype  metaphase. 

Fig.  3. — Heterot3'pe  metaphase.    Half  the  figure  appears  in  the  drawing  containing 

eight  chromosomes. 
Fig.  -1. — Somatic  metaphase — viewed  from  the  side. 
Fig.  5.  -  Somatic  metaphase — polar  view. 
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Y\G.  C>.—  Hi'tfrotvfc  niotnphnsc.    Late  tt!i|.o,  shewing  longitudinal  cleavage  in  the 

chnimosonios  in  polar  view. 

Fio.  7. — Somatic  prophase. 

Fio.  8. — Ueterotypc  prophase — late  stage. 

Fig.  9. — Ueterotypc  prophase — early  stage. 

Fig.  10.  "I 

Fig.  11.  >  Heterotype  prophases,  shewing  the  contraction  figures. 

Fig.  12.  J 

Fig.  13. — Heterotype  motaphase — late  stage,  polar  view. 

Fig.  14.  I  Heterotype  metaphases,  shewing  the  loop  chromosomes  passing  up  the 

Fig.  15.  '      spindle  fibres. 

Fig.  16. — Somatic  prophase— late  stage. 

Fig.  17. — Honiotype  prophase — late  stage,  reduced  number  of  chromosomes. 

Fig.  18. — Prophase,  probably  early  multipolar  heterotype. 

Fig.  19. — Prophase,  probably  late  multipolar  heterotype. 

Fig.  20.  ( 

Fir   21    i  Multipolar  metaphases,  probably  homotype. 

Fig.  22. — Homotype  anaphase — side  view. 
Fig.  23. — Homotype  telophase — side  view. 
Fig.  2i. — Heterotype  metaphase — oblique  view. 
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